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=] The dangerous work of hauling the enormously large and unwieldy iron buoy over the side of the tender. 


WORKING A WHISTLER.—[See page 514.] = 
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An Admirable Civic Body 


N fulfilling its avowed purpose of 


orld’s progress in scientific knowledge and indus 

chievement the ScLlENTIFL AMERICAN has 

give much attentic to important engineering 

fa unicipal characte I the course of our 

j ‘ g s, we 1 el iced frequently we 

‘ d ij iria ur study of large munici 
ems s brought s sooner or later d ae 

‘ sooner t ter, into touch with that admirable 

d e Met Association of New York 

Whi iit ‘ f course, that this body of high 

ded citizens for many years past has been doing 

‘ ts work f safeguarding and promoting the inter 

est f the commercia eapitol of the western hemis 


been both watchdog and 


rhe Association has 


ker It i ilways been the terror of the spoils 
‘ er he was represented by a powerfu mnitl 
‘ vyeling clique at Albany by the dishonest 
ctor f cit works of great magnitude, or by 
e innume!l e petty arceny grafters which follow 
the tr f the generals and captains in the work 

f ipal sy 


Association has rendered 


services ‘ he city so that we believe the 


qule tly, 


erage citizen has no adequate conception of the ex 

















tent and importance of the work, both of prohibition 
ind promotion, which it has done Its membership is 
made u f ell-known, influential and high-minded 
citizens of New York In every big civie question which 
has arise or at least in those of a scientific, technical 
‘ structive character, such as come within the 
ince of this j ial, the attitude of the Merchants 
Assoclation fas lnvarlab f our memo! serves us 
cht een the one which seemed to this journal to 
e for the es erests [ e ¢1 
rhe cord f ccomplished | he Asso 
i tL ‘ d its successes ive been 
‘ Phere ¢ es ir mind ‘ inning fight 
cl ss ged b his body against that 
empted Ss id f the Ramapo watershed 
But for e \ f the Association, a band of rapa 
( ie S ild have committed this city to a 
te f wate p he sources of which would 
¢ eo held for insom the 1 nbers of the 
d emsel ves The scheme is exposed and frus 
t ed d f igitatiol s ultimate come 
the « structior f e magnificent Catskill waters sup- 
vhich Is so e at the city’s disposa 
Another successful agitation was that which secured, 
he face of political and interested oj sition, the 
SSul Le f e Penns inia tunne franchise vhich 
to-d is vielding a considerable annual revenue to the 
cit ro the Association is due, in no degree 
he feder riation of six million dollars for 
t he lredving f é 1O-foot channe j » New York 
ich is now practically completed But for 
inne e modern liners of vast length and 
drat ‘ enter this harbor must ive sought 
soorme her ort f es 
Not a ‘ is e Association the moving 


original 


power which led to the enlargement of the Erie Canal; 
but if s largely instrumental in securing the canal 
erimil s, which are necessary if the city is to reap 
he benefit of that great work Moreover, the Asso 
ciation had much to do with the passage of the legisla 

roviding for the elevated freight tracks along 


the Hudson River waterfront, associated with suitable 
erminals t vhich a railroads could deliver their 
freight 

In this connection, mention should be made of the 


protective influence of the Association, as shown in 


their successful efforts to induce the federal govern 
and the State of New 
New 
of the Passaic Valley into New 
The Merchants’ 


proaching construction of the Panama and Erie canals, 


ment York to join in a suit to 
from discharging the 
York harbor. 

that the ap- 


prevent the State of Jersey 


sewage 





Association realizes 


ind the unparalleled growth of the city in population, 


wealth and trade, to say nothing of the active rivalry 


of other seaports, calls for a proportionate increase 
conditions as to pro 


The 


broaden the field of its operations, 


of activity in so meeting the new 


mote the best interests of the city. Association 


wishes to and it 


s looking for the more active support of the promi 
New York 


encouraging signs of the time is the increasing recog 


nent and influential citizens of One of the 
volun 
Within the 


Association he will find both 


nition of the demands of citizenship upon the 


individual citizen 
Merchants 


the organization and the 


ry services of the 
ranks of the 
giving 


means for practical 


expression to his desire for the political and commer 


improvement of the city 


Selling Patented Articles 
HE recent decision of the United States Supreme 


Court in the Dick Mimeograph Patent Case, and 


the widely quoted dissenting opinion of Chief 


Justice White from this decision is the chief occasion 


for the present 


passion to change the patent 


system. 


recording the 


Almost who read Chief Justice White's dis- 


senting opinion was imbued with the idea that the de- 


everybody 
fendant, Henry, who made the ink that caused all the 


rouble, was held as a patent infringer, because Miss 


Skou, the girl who owned the mimeograph which was 
misused, bought some of Henry's ink and used it with- 
out poor Henry’s ever Knowing anything about it. 


Dick’ 





The truth is that s mimeograph was sold only 


upon condition that it be used exclusively with Dick’s 
ink Henry, knowing all about this license restric- 
tion, d with the expectation and intention that 
his i would be used for the purpose of violating 
this restriction—to which Miss Skou, as Henry well 
knew, had expressly assented when she acquired the 
mimeograph—supplied Miss Skou with the means of 


accomplishing this wrongful act Indeed, the courts 
below expressly found that Henry, far from acting 
with that innocence which has captured the popular 


fancy, instigated Miss 


Skou to this wrongful act, and had even instructed her 


had deliberately and knowingly 


that if she would pour Henry's ink into Dick's can, 


and then throw away Henry's can, so that no one would 


find it, she would never be caught violating the license 
restriction 

It is a peculiarity of patented articles, as many man 
ufacturers and inventors explained to a congressional 
committee as soon as they had the chance, that they 
are essentially new and unfamiliar. The patent owner 


ean control them only during the seventeen years that 


the patent endures All the resources of past experi- 
ence in advanced salesmanship are none too adequate 
to market a new and unfamiliar patented article, the 


may mean a decided change in the per- 











sonal | its of a large portion of the public 

I t ither colloquially expressed opinion of « 
iutl ! estified before the congressional com 
mittee lestLol 

I r ndise 2 © ) nor 

sidet p against . g and rketing 
‘ lis I I i thousands i ntions n this 
ri r \ r 1lua indeed t whi r Ir 
, possibilities or are ne reial poss 
ilit s t s g pre s i d I r 

g nd s ss x pr s ir d ndis es 
cia I dis I a S gos s. ther 
is ar i ted rket rs s 1 
f r t ' nted art t what 
. . ”" } got to pers t ther 
thing t > wee ; It 
t i ose 5 thing 
else and 1 ha got to over that resistar 


suecessful 


adapted 


It may 


patented article depends for its 


upon the use of supplies especially 


to it, the difficulties are immensely increased 


be,” explained a member of the Inventor's Guild, “that 


the article is of such nature that in order that it shal 





work properly, it shall require very great care 


selecting certain conditions of use. certain 


materials 


to be used in connection with it. It certainly is a fact, 
that, in some instances, a man with a market for a 
good article would be completely destroyed, if he could 
not insure himself in seeing that it was properly used 


after it left his hands.” 
Mr. H. Ward 


Edison's and now a 


Leonard, a former associate of Mr 


famous electrical inventor on his 
own account, Was asked, when he appeared, whether the 
self-interest of the customer was a not sufficient substi- 


tute for any license restriction. He replied 











I I would suffi t pr 
tection t t s depends tir 
upor universally of tl irti I 
have n a enough to know that there 
is nothing which so insures your future business of proiit 
as uni ligh quality, and it only takes a few cases 
that ibroad by your competitors as to the im 





proper working of an article to have a very serious effect upon 
your business.” 
untried 


of its 


The chief obstacle in the marketing of an 


patented article is always the initial expense 


purchase price. The price, in any sum that fairly com- 
pensates the patent owner, is, in many cases, too high 
to sell the article. To avoid this obstacle, and so far 
as possible to relieve this additional expense, various 
which the customer 


after he 


plans have been devised, under 


pays for the use of the patented article, only 
and then only in strict proportion 


has actually used it, 


to the amount of benefit which he derives. Said one 


witness : 


“Suppose a achine is invented for which a manufacturer 





cannot afford to pay an adequate price outright, but the 
inventor lets hi use it, and agrees that he shall pay the 
inventor so ny cents per hundred articles manufactured oD 


den to the manufacturer, and the inventor 


machine is sue 


it. That is no 
in the long run has his return, and if the 








cessful, he participates with the manufacturer in the suc 
cess of it; but if it were goi to be sold outright, the manu 
facturer would discount all chances and require it t sold 





at a very small price 

Under this plan, the customer obtains physical pos 
session of the patented article, together with the right 
to use it under the conditions of the license, but is net 
obliged to pay the patent owner anything for the right 
of use, unless he actually exercises it; and if he uses 
the patented article at all, he compensates the patent 
owner strictly in exact proportion to the efficiency of 


the patented article, and to the benefit that he derived. 
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Engineering 

Crossover Precautions.—The Public Utilities Commis- 
sion of the State of Connecticut, as a result of its investi- 
gation of the Westport crossover accident, has made an 
order that express trains on the New Haven Railroad 
must come to a full stop before passing over crossovers 
which are “not safe for high speed.’”’ It was announced in 
the daily press that the president of the New Haven road 
has ordered that its No. 10 crossovers on express tracks 
be replaced, wherever it is possible, by No. 20 crossovers. 


For Safer Ships.—The Senate Investigation here and 
the Lord Mersey Court in England did their work well, 
and their recommendations, if followed and embodied in 
legislative acts, will render the recurrence of such a dis- 
aster as happened to the ‘‘Titanic’’ impossible. Much 
depends upon the work of the International Congress, 
which is soon to meet in London. When its recommenda- 
tions have been made public, they should be embodied in 
the laws of all maritime nations, before the lapse of time 
has weakened the stimulus of the disaster. 


Ship-building Activity in Great Britain.—The British 
and Irish ship-building yards are enjoying an unwonted 
run of prosperity. At present there are 592 vessels, 
aggregating 2,366,371 tons, under construction, which 
represents an increase of 25 per cent over the tonnage of 
vessels being built last year. The shipyards cannot 
obtain sufficient men, and they are frequently working 
over-time and using double shifts. In spite of this activ- 
ity, new orders are being taken faster than the ships are 
being completed. Though American operations are on a 
much smaller seale, it is gratifying to know that our 
yards are also full of work. 


Panama Canal Rates Fixed.—President Taft has fixed 
the ‘rates for the Panama Canal as follows: Merchant 
vessels carrying passengers or cargo, $1.20 per net vessel 
ton. Vessels in ballast without passengers or cargo, 40 
per cent less than the rate of toll for vessels with passen- 
gers or cargo. For naval vessels other than transports, 
colliers, hospital ships and supply ships the rate will be 
50 cents per displacement ton. American coastwise 
shipping is exempted from payment of tolls. It should 
be noted that the rates named in the President’s procla- 
mation are practically the same as those which will be 
enforced at the Suez Canal next year. 


British 13.5-inch Gun Bursts.—The recent bursting of 
a British naval 13.5-inch gun at Shoeburyness will at 
once bring to mind the controversy which formerly raged 
over the question of the relative strength of wire-wound 
as against hooped guns, for we presume that the 13.5- 
inch piece was one of the new naval weapons which are 
carried by the latest British dreadnoughts of the “ Orion” 
class. The advocates of wire-wound construction claim, 
or did claim before the recent improvements in hooped 
guns, that the wire-wound gun, because of the absolute 
inspection to which every part of it could be subjected, 
was proof against the kind of accident which recently 
happened at the proving ground. 

Compression for Sound Ingots.—Benjamin Talbot, of 
Middlesborough, England, is securing good results with 
his system of fluid compression for producing sound ingots. 
During pouring, two ounces of aluminium per ton is 
added to the fluid steel. The ingot is soaked to give a 
thicker envelope and secure the desired temperature for 
compression, which is obtained by reducing it in the 
blooming mill, a 20 by 24-inch ingot being reduced to 
18 by 18 inches. After further treatment in the soaking 
pit, it is rolled into a bloom which is ready for the mills. 
Rails rolled from these blooms are characterized by a 
hard working face, with a harder section behind it, and a 
somewhat softer center. 

World’s Longest Arch Bridge Being Built—Work on 
the foundations of what, when completed, will be by far 
the greatest arch bridge in existence, is being actively 
prosecuted at Hell Gate, in the East River. The bridge, 
which has been designed by Gustav Lindenthal, will con- 
tain a four-track, steel, arch span of one thousand feet. 
It will be capable of carrying, with a wide margin of 
safety, four of the heaviest of our modern freight trains 
abreast at the same time. Including its approaches, the 
structure will be some three miles in length. It will 
serve to connect the New Haven and Pennsylvania sys- 
tems by way of Long Island, the Pennsylvania East 
River tunnel and the Pennsylvania freight ferry across 
the upper bay. 


Railroads and the Steel Trade.—Recent published 
Statistics show what a vast amount of steel is demanded 
by the railroad system of the country for track and roll- 
ing stock. Thus, a single system, the New York Central, 
has sent out inquiries for between ten thousand and fif- 
teen thousand steel freight cars. The United States 
Steel Corporation is asking for 3,000 cars, the Harriman 
lines for 5,000, and the total inquiry is for about 30,000 
cars. There is a corresponding demand for steel rails, 
the Pennsylvania Railroad alone calling for nearly 200,- 
000 tons for delivery in 1913; and it is believed that the 
demand in the United States, coupled with expected 
large orders from abroad, will bring the orders for rails 
for 1913 up to the enormous total of three million tons. 


Science 


The Tsangpo-Brahmaputra Question was left unset- 
tled by the recent British expedition against the Abors, 
although a certain amount of geographical work was done 
in that connection. Now it is announced that another 
attempt will be made this winter to penetrate the unex- 
plored region of the Upper Dihong, i. e., the portion of the 
great river of Tibet and Assam that is still a dotted line 
on our maps. The leader of the party will be Major 
Gunter, R.E., who will be accompanied by a detachment 
of military police. 


The Bryant Expedition to Labrador.—Mr. H. C. 
Bryant, president of the Geographical Society of Phila- 
delphia, recently spent three months in an exploration of 
the St. Augustine River, which enters the Gulf of St. 
Lawrence in Canadian Labrador. The river was ascended 
to its source, 141 miles, partly through country never 
before visited by white men. Only the desertion of the 
Indian guides, and an accident to one of the party, pre- 
vented Mr. Bryant from continuing his journey north- 
ward to Hamilton Inlet. Valuable entomological, geo- 
logical, and photographic collections were secured. 


The Livingstone Centenary.—The centenary of the 
birth of David Livingstone will be celebrated next March 
by the geographers of the world. The Royal Geographi- 
eal Society, in London, will hold a special meeting on 
March 17th, when Sir Harry Johnston, the great African 
explorer and administrator, will deliver an address, and 
it is expected that Sir John Kirk, the only surviving com- 
panion of Livingstone on his expedition of 1858-64, will 
be present. The same society will hold an exhibition of 
Livingstone relics. Later in the month Livingstone will 
be commemorated in his native Scotland by a special 
meeting of the Royal Scottish Geographical Society, also 
to be addressed by Sir Harry Johnston. 


An Agricultural Department in China.—The Republic 
of China has established a Department of Agriculture and 
Forestry on modern lines, and this institution has begun 
publishing an agricultural journal (all in Chinese), which 
appears three times a month. It is understood that a 
national meteorological service will be established as a 
branch of this department, and that it will be under the 
direction of Dr. Hing Kwai Fung, who was educated at 
Cornell University, and who for a year past has been 
attached to the Bureau of Plant Industry in Washington 
as an agricultural expert. Dr. Fung has started for 
China by way of Europe, where he will make a round of 
visits to meteorological observatories. 


Dew Ponds.—Mr. Edward Martin, who has now spent 
some years in investigating the mysterious dew-ponds of 
the English downs (see Screntiric AMERICAN, August 
6th, 1910, p. 100), made a progress report on this subject 
at the last meeting of the British Association. He stated 
that he “‘sees in fogs and mists the factor which tends to 
keep alive the best-made of the ponds. The precipitation 
of mist into the ponds, aided perhaps by silent discharges 
of electricity, and the entanglement of mist-laden salt- 
dust in the hollows in which the ponds lie, are believed to 
be the means by which some ponds maintain a supply of 
water all through the year, in spite of the great draught 
made upon them by numerous cattle.” 


A Signaling Anemometer.—The West and South Clare 
Light Railway, in western Ireland, has occasionally had 
its trains derailed by high winds from the Atlantic Ocean. 
In order to obtain timely notice of the occurrence of such 
winds the company has borrowed from the British 
Meteorological! Office a pressure tube anemometer, which 
is installed at Quilty station in charge of the station- 
master. This anemometer is fitted with an electrical 
attachment, devised in the Meteorologieal Office, which 
gives a signal when the wind reaches a certain strength. 
The first signal is given for a wind velocity of 65 miles an 
hour; under such conditions ballast is placed on the trains 
to increase their stability. If the wind rises to 85 miles 
an hour a second signal is given, and traffic is then sus- 
pended. 

The Variability of Solar Radiation appears to have a 
range of from 5 to 10 per cent, with an irregular period of 
from 5 to 10 days. That these fluctuations as measured 
within the earth’s atmosphere represent actual changes 
in the solar output, and are not merely the result of local 
conditions of observation, can be determined only by 
simultaneous observations at two or more places on the 
earth. Some two years ago the Smithsonian Institution 
planned taking a series of observations of the solar radia- 
tion at’some point in Mexico for comparison with simul- 
taneous observations on Mt. Wilson, Cal. On account 
of the disturbed political conditions in Mexico this plan 
was abandoned in favor of a station in Algeria, where 
observations were made in 1911 by Mr. C. G. Abbot, 
director of the Smithsonian astrophysical observatory. 
As the weather was not very favorable, Mr. Abbot de- 
cided to carry out a second series of observations at the 
same place during the present year, and these have now 
been completed. Although the results have not been 
announced, it is believed that they will furnish more 
definite information than has ever before been available 
on the subject of solar variation. 


Aeronautics 


An Aerial Maxim at Aldershot.—Among the practical 
work being carried out by the Royal Flying Corps at 
Aldershot is an extensive series of experiments with a 
Maxim gun fitted to a biplane of the B.E. type. Canvas 
targets representing aeroplanes have been placed on 
terra firma and tests made by firing at them from heights 


up to 3,000 feet. 


Operating a Parachute by Compressed Air.—In pat- 
ent No. 1,043,836, William A. Hodge presents in con- 
nection with a parachute, and a compressed-air reservoir 
adapted to be secured to the aeronaut, a valve controlled 
nozzle for the reservoir which is arranged to discharge ‘to 
the parachute, means being provided for releasing the 
parachute and for opening the nozzle valve so that the 
compressed air can open the parachute. , 


Burning of the Military Aviation Establishment at 
Sebastopol.—A disastrous fire occurred not long since 
which resulted in the destruction of a large amount of 
aeronautic material at the military aviation establish- 
ment at Sebastopol. Russia. The fire appears to have 
been caused by an explosion of gasoline, and this set fire 
to the machine shops in the first place, then the fire 
spread to the rest of the buildings on the grounds aud 
three hangars were thus consumed, along with four aero- 
planes, three automobiles and the storehouse for machine 
pieces. The loss is estimated at about $100,000. 


From Paris to Rouen and Return.—Hydro-aeroplanes 
will ply upon the Seine from Paris to Rouen and back, 
according to the events which are now being organized 
in aeronautie circles in the city, and prizes to the amount 
of $4,000 are to be offered on this occasion. It was ex- 
pected to hold the contest about the middle of October, 
but it will be postponed for a greater or less time on ae- 
count of administrative difficulties as to interference with 
navigation and the like which it will take some time to 
settle. The event is to be an international one and is 
likely to bring out some brilliant performances, as Deper- 
dussin, Borel, Rep aud Nieuport hydro-aeroplanes are 
already engaged. 


Experiments in Automatic Control by Gyroscopic 
Means.—Some interesting experiments have been made 
in automatically stabilizing an aeroplane in both the 
transverse and fore and aft direction by means of gyro- 
scopes. Numerous test flights with a Curtiss biplane 
were made over water in a hilly country under execeed- 
ingly puffy wind conditions. The automatic control 
device, which is regulated by means of a small gyroscope, 
it is said, held the machine on an even keel under the 
most adverse conditions. This device, which is the in- 
vention of a well-known electrical engineer, is intended 


- to produce the proper degree of banking at all times when 


the aeroplane describes a curve, and if its speed falls 
below 36 miles an hour, it is designed to cause the ma- 
chine automatically to volplane. Two small gyroscopes, 
one for the transverse and one for the longitudinal stabii- 
ity, are employed, and the extremely small amount of 
power to run them is obtained from a dynamo which can 
also be used to send wireless messages. The whole 
apparatus, including the dynamo, does not weigh more 
than about thirty pounds. We expect to publish a com- 
plete description of this device in the near future. 


Results Obtained by the Bulgarian Aeroplane Corps 
in the War with Turkey.—Word has just been received 
from a well-known war correspondent giving the results 
obtained by the Bulgarian and professional aviators who 
took part in the war which is now about at an end. 
Thirty aeroplanes of different types were used, and both 
the officer aviators and the professional airmen made 
many flights accompanied by military observers. These 
flights were never made at a lower altitude than 1,000 
feet and usually at between 1,200 and 1,500, which this 
correspondent claims is out of reach of rifle fire. We 
learn from another source, however, that an aeroplane 
was hit by bullets when at a height of 4,000 feet, bui the 
bullets did not in any case do serious damage. We have, 
already reported the death of the Russian Poppoff, which 
it is now claimed was due to the machine having caught 
fire in the air. The aviator and his companion were kilied 
by the fall sustained as the result of this accident. I[t is 
extremely doubtful whether Turkish bombs set the aero- 
plane on fire as originally claimed. A Bulgarian aviator 
was also killed and another captured. The city of 
Adrianople was set on fire by bombs dropped from Bul- 
garian aeroplanes, but the latter were unable to hit bat- 
teries or small bodies of troops without flying too low for 
safety. As for reconnoitering, the results were not as 
sensational as in some of the European maneuvers, 
though nevertheless very important. A trained military 
observer found it easy, after a number of flights, to locate 
battery positions, infantry trenches, or any considerable 
number of soldiers when in the open country, but not 
when they were under cover of trees or in the streets of a 
town. When the information was not obtained on a first 
flight, a repetition of this flight generally brought it. Ne 
aeroplanes were used by the army which fought its way 
to Tchatalja. 
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An Automatic Gasoline Engine Cream 
Separator 
By Frank C. Perkins 


4 ew istrat n sil ‘ i novel gaso 
S ii ! witi ream separator, which 
. I ibor-saving device This ma 
chine is ‘ vit i gasoline engine ind cream 
| e | eing supplied by 
1 fou y grime whic lo 
‘ nd f speed 

No <« inl n f the engine i necessary as a short 
rien ‘ a t starting pulley ind 


This sepurat has a capacit of over 700 pounds 
per hour iw im faster than ten men can milk, 
md ‘ we 1 is done he skimming is done 
The engine i quipped th a flat pulle to be 
used i perati ashing machine, churn or any 
ther nd power machine to which a gasoline engine 

ipplicable rhe belt can be disconnected from the 
separator | instant and the result is an inde 
pendent guseline engine f % horse-powet 


An Apparatus for Making Observations From 
Aeroplanes 
Paris Correspondent of the Scientific 
American 


Duchene, has invented an 


_ pemriteta engineer, M 
v4 ippar us for rt king obser 


itions from aeroplanes 








which is like o prove very useful, especially for 
milita Che f owing description of the appa 
ratus Ww presented at a recent meeting of the Acad 
émie des Sciences at Paris. When engaged in scouting 
or other rk { my at certain times be necessary for 
the observer to examine the ground over which he is 
lying and « pal vith a map, and this may have 
te be de for a considerable time during the flight 

he ma ed to identify the ground after having 
ost sigh j wing to a fog, or at other times to 
note the exact position of a point on the ground, a 
camp wmadly of troops for instance, with reference to 
ome prominent landmark But the main difficult) 
which aviators find in observations of this kind lies in 


the speed of the flight, and as this is likely to become 





much higher as time goes on, the drawbacks will also 
increase Theoretically, the aeroplane should stop on 
its so as ft be able t obtain a perfect observa 
tion. One to secure this is by making the aero 
plane take cireular flights around the ground to be 


observed, but this also presents the difficulty that the 


ground appears to the eye to turn about in the oppo 


site sense to the flight. This effect is known to pilots 
to be ry bad, and aeronauts who mount in spherical! 
bat ns see the difficulty that is found in observing 
the ground d comparing it with a map when the 


basket is making even slight rotation M. Duchene’s 


apparatus is designed to keep the image of the ground 
in a fixed posit i with reference to the observer's eye 
b wing a set of tw mirrors which are rotated oppo 
sitely to the aeroplane flight In this way the ground 

way show e same aspect to the eye, and the 
observe can compare it with a map without any 
trouble from the motion, as before. The apparatus con 
sist ssenth of a pair of plane mirrors A and B 
contained within a conical protecting cover F' provided 





G The whole is properly fixed to the 


aeroplane so that the image of the ground is received 


in the mirror B This mirror is always inclined at a 


fixed angle of 45 degrees, and is held on an arm so that 


it can rotate about the central part and follow around in 


the inside of the conical cover. After once adjusting, the 


arm and has no other move 


mirror is ond with ne 


ment than that of a rotation about the central axis, so 


tl j ilw inclined at the 45 degree angle 
Mounted at the center is a smaller and vertical mirror 
i, which can rotate about the central pivot, but always 
keeps the vertical position It is evident that the 


image of the round when received by the mirror B 


will be thence reflected horizontally into the mirror A 


horizontally into the observer's eye. 


Sheuld an object (or the ground) underneath B be 


made to change in position, such object will no longer 
be reflected from A into the observer's eye, but he 
would need change his position so as to continue 
to see the same object What is now done is to keep 
he eye fixed, as is necessary in an aeroplane, and to 
rotate the mirror set. by hand, so that the pilot keeps 
the same image always in his line of sight while the 
ground is 1 x with reference to the aeroplane. This 
is readily irried out by connecting the two mirrors 
by genring in a way so that when B is made to rotate 
around. its path, A aiso rotates at just the proper angle 
to Keep the mace always in the same line, that is, in 
the observer ye rhe 1 ement of A thus continually 
compensa te for the novement of B Stated more 
accurately, if the mirror B ( tantly operated by 
tone nd keep a fixed position in space (or 
with reference to the ground) while the aeroplane is 
in mK nent, the image reflected from B takes the 
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Automatic gasoline engine cream separator. 
corresponding rotation which 
aeroplane. To compensate for this, 
line, the 

half the through 
B turns in one sense and the aeroplane in the 


and to keep the 


image always in the same mirror A must 


rotate at an angle equal to angle 
which 
other. This is the principle of the sextant 

All that is 


the mirrors so that 


needed is to use a 2 to 1 gear ratio for 


they rotate at the proper relative 
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Duchene apparatus for making observations from 





aeroplanes. 
4, small mirror silvered both sides; B mirror ; 
C, arm supporting large mirror; D, gearing which by action 
of winding mechanism, turns large mirror twice as fast 
as the small on E, turning mechanis! F, protecting 


cover; G, handle H, counterweight for large mirror 


speed to meet these conditions, the large mirror turn 
ing at twice the rate of the small one, and the image 
of the ground 


is always sent into the observer’s eye. 


He must operate the milled nut at the top so as to 

















A machine for counting bills. 


is equal to that of the 


retain the 
This is read- 
As the mirror B comes 


keep up the rotation of the mirrors and 
image in his eye so that it appears fixed. 
ily done after a little practice. 
into a certain position around its path, it reflects the 
image from the other surface of A instead of the first, 
so that A This “dead 


point,” however, can be passed over rapidly by properly 


must be silvered on both sides. 


operating the milled head. The inventor considers that 


the present design need not be a definite one, but is 


likely to be improved. It is sufficient, however, to 


show the principle of the apparatus. 


A Mechanical Bill Counter for the United 
States Treasury 
By C. H. Claudy 
os counting is an art. Any one can count a 
4 small sum of large 


money slowly. To count a 


sum of money quickly muscular skill 


of a high order, but strict attention. It 


requires not only 
is wearisome, 


nerve-racking. The monotony of it makes the human 


counter liable to error. 


So a mechanical automatic money counter is a ma- 


chine greatly needed, not only in the Treasury of the 


United States and its sub-treasuries, but in banks, 
counting houses and other establishments where large 


sums of money must be totaled constantly. 
Not until Mr. John P. 
counting 


Buckley invented his money 


machine, however, did the Treasury officials 
that could take the 
brain But the single machine of its kind in 


believe mechanism place of the 
human 
the world now counting laundered money in the base 
ment of the Treasury at Washington, is the first of a 
larger order, and it is expected, if the twelve machines 
now 


being made for the Treasury prove the possibili 


ties indicated by the present machine, to equip the 


Treasury with large numbers of them, as well as the 
sub-treasuries. 
Mr. John P. 


Treasury 


Buckley is a special employee of the 
Department, whose work it is to devise, make 
and install special labor saving devices. 
submitted for a 
invited to 
“All right—but I can 


Certain plans 
machine. Mr. 
looked at the 
better 


were money counfing 


Buckley was make it. He 


plans and said, make a 
one.” 

“Make both, and we will see,” was the order given 
him. 

So Mr 


and then designed and built his own, and 


Buckley built the machine from the plans, 


when they 


were tried, side by side, the Treasury officials threw 
up their hands. 
“Take the other thing away,” they said. “Your 


machine is what we have been looking for!” 
inclined that a bill 
particularly difficult to make. 


It may seem to the inventively 
counting machine is not 
Any rotary mechanism into which bills are fed could 
be attached to a mechanical counter and would count 
perfectly so long as bills are put into it. The trouble 


with all such mechanism is that a revolution of the 
machine would count a bill 
What is 
won't count without the presence of a 
Attempts to 


which depended on the slight 


whether a bill were pres- 


ent or not. needed is a mechanism which 
“green-back” in 
make such mechanisms 
of the bill 


before, but are too delicate for constant 


the mechahism. 


weight have 


been made 


use. 


Mr. Buckley's machine utilizes an entirely different 


principle, which is absolutely certain in its action. It 


cannot count without a bill in the machine. 


The attendant sits before a low table on which is a 


small and compact mechanism. In front of her are 


several small rapidly revolving rolls of a metal on 


top of which are rapidly revolving wheels of brass. 
These wheels and rolls are in contact, and through 
them runs a small (half ampere) electric current. 


When a bill is fed in between the brass wheels and the 
The current has been actu 
The 


ceases to act, springs raise two flap doors to the com- 


rolls, the circuit is broken. 


ating an electric magnet. instant the magnet 
partment toward which the rolls and wheels are feed- 
ing the money. The bill slips out of the rolls and rests 
little flap doors. The act of 
doors by the springs has actuated a mechanical coun 


ter. The instant the Dill 


on these raising these 
is ejected by the rolls, the 


electrical contact is re-made, the magnets pull down 
into the rack below. 

When ninety-nine bills have fallen into the rack below, 
the little doors fly up as before for the hundredth bill, 
and count it, as before, as it passes through the rolls. 
But the little doors do not drop down again, a me 
chanical trip holding them in place. This is the signal 
for the operator to put a piece of blotting paper or 
other separator on top of the hundredth bill. She 
then presses a button and the doors drop, carrying the 
hundredth bill and its into the magazine 


below. 


the doors and the bill’ drops flat 


separator 


There are, in the present machine, three magazines, 
three sets of flap doors to them, three sets of rolls 
and three counters. There is also a general counter, 
which shows from one to one hundred on a dial, and 


(Concluded on page 519%) 
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An American Small-arms Plant in Australia | | 
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American Machine Tools 


A Triumph 




















ation small arms manufacturing 
4Aplant has recently been installed in 


Australia by the Government to manufac- 


can firm, and this was at last done. 

It was understood that the British gun 
was being billed to the colonies at Cost, 
which was figured at something over ¥21, 
while the American guarantee as to work 


ture military rifles The contract was 
made under the auspices of the British 
Government, the rifle to be produced being 
identical with that with which the British 


ing hours per gun meant a cost of about 
one third of this amount; in other werds, 
on an order for 100,000 guns it means a 
difference in the cost of, say, $800,000 


army is now equipped, known as the Lee- 
Enfield 


we = erm gee one 


This gun is one of the many adaptations against $2,100,000. 
of th riginal Lee gun—an American in The arsenal plant set up in Australia 
vention—the first one being made years ago is now completed and fully in operation, 


in the works of the Pratt & Whitney Com- 
pany at Hartford, Conn. The well-known 


is accepted under the guarantee and paid 
for. 

The machinery was tested before ship- 
ment for the manufacture of 100 guns, and 


it was shown that the 23-hour guarantee 


Mauser is a Lee pattern, and the same 
principle is used in the guns of all the 
European armies. In the United States we 
eall it the Springfield. 

Bids were called for in London to fur- 
nish a plant to make Lee-Enfield guns at 
the rate of 50 per day. When Pratt & 


could be materially lessened. Some of the 
sample guns made at Hartford were sub 
mitted to the British War Office, where 
they were thoroughly and critically tested, 
Whitney, the American company, applied and a report rendered that was most satis 
factory. 

Thus an equipment of about 300 Ameri 


for permission to bid, it was thought by 

the management of the Royal Arsenal that 

it would be impossible t ake this pli i f 

it would be impossible to make this plant can machines was shown capable of pro 
side of Engl as i ] > P 

outside f England, as it would be out of ducing double the amount of work that 700 


British machines could produce, and there 


' 
i 


the question to have access to the British 
seems to be no other explanation of t 
facts. 

We frequently hear of the superiority of 
American machine tools, but it is seldom 


gages, and the Australian gun had to abso- * 
lutely interchange in all its parts with the 
British weapon. The American experts, 


however, stated that if the British gun 














was made on the interchangeable plan, and that such a clean-cut case of comparison 
their firm would be furnished with a gun, . can be had; hence this transaction is hight!y 
it would agree to produce one that would General lathe workroom for making small-arms. interesting. 

interchange with the other, creating its 

own gages from the gun itself. 


Australian Antarctic Expedition 
HE ship of this expedition, the 
“Aurora,” after landing two parties in 

Wilkes Land early in the year (1912) re 
turned to Sydney. The following (south 


The arsenal authorities were very skep- 
tical as to this, and remained unconvinced 
until it was actually accomplished. 

When the bids were received it was 
found that the American proffer was 
almost identical in amount with that of the ern) winter was spent in oceanographic re 
most favored English firm. The latter, 
however, included in its tender some seven 


search south of Australia. Efforts were 
made to locate the reported Royal Company 
hundred machines to produce 50 guns in Islands, and the fact was ascertained that 
& working day of ten hours, as against they do not exist at the position shown on 
less than three hundred included in the 
American bid. This, naturally, caused con- 
siderable discussion, as the American price 
Was the sam: for less than half the num- 


the charts, though, owing to bad weather, 
it was not possible to be sure that no land 
exists in the vicinity. In fact, severe 
storms beset the ship through the winter 
and seriously hampered her work. A visit 
was paid to Macquarie Island, midwa) 

tween Australia and the Antarctic conti 
nent. The five men left here the previous 


summer by the expedition were found in 


ber of machines, showing the price per 
machine to be much higher. be 
The two firms were then asked to state 
how many working hours would be re- 
quired per gun. The Americans gave a 
fuarantee that its plant would produce this 
particular gun at the rate of 23 hours per 
fun, while the English firm gave just 
double this time, and intimated that the 
American firm could not possibly make 
f00d its time; and called attention to the 
fact that in the Royal British Arsenal 
Something like 72 hours was required per gun. A manner, the result being that he reported the art of 
most interesting situation was thus created. gun-making, as developed by the American bidder, to cation has since been established. 

Commander be many years in advance of anything that he had to Lyttleton, New Zealand, July 11th. 
she was to start south from Hobart, Tasmania, in th 


good health and doing good scientific work 
Their wireless station was working splen 
didly, with a radius of about 2,000 miles 
Up to the time the “Aurora” left Macquarie 
this station had not been able to pick up 
Turret lathe workroom. any communication from the station which 

Dr. Mawson had planned to erect on Adelie 
Land, in Antarctica, but it is reported that communi 
The ship returned 
After refitting 














Finally the Australian gun _ expert, 
Clarkson, was disp 1ed te America to investigate been able to find elsewhere; and recommended in the 
the subject, which he did in a most able and thorough strongest terms that the award be given to the Ameri- 


(southern) spring, for the south base of the expedition, 
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The Parcels Post Zone System 


The New Maps and How They are Used 


preparation for the establishment of 


% 
a 
4 


By Emma M. V. Triepel, B.S. 


parcel is to be forwarded from Washington to Chicago, 
whose unit of area is number 2,115. The map shows 
this quadrangle lying partly in zone four and partly in 
zone five, so that it must be considered as lying wholly 
in zone four. The 4% pound must be considered as a 
whole pound. Consulting the table, it is found that 
the cost of sending 10 pounds to zone four is 62 cents 

As a local example, suppose the Washington post 
office receives a 5-pound parcel addressed to 1840 R 
Street. Consulting the table given with the map, the 


local rate for 5 pounds is found to be 9 cents. These 


Hence, parcels bearing ordinary postage stamps will 
be treated as “Held for Postage.” A dozen denomina- 
tions of these special stamps, ranging in value from a 
cent to a dollar, have been prepared and are now being 
supplied to the postmasters. Parcels will be mailable 
only at post offices, branch post offices, lettered and 
local named stations, and such numbered stations as 
may be designated by the postmaster. Parcels will 
not be accepted for mailing unless they bear the return 
ecard of the sender. The problems of warehouse and 
terminal facilities, automobiles and other vehicles 

in which to con- 
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vey parcel mail, 
street boxes suit- 
able for the de 
posit of such mail 
and the _ utiliza- 
tion of present 
carrier force are 
among the ques- 
tions involved 
which have been 
carefully  consid- 
ered by the Par- 
cels Post Commit- 
tee. One of its 
first acts was the 
issuance of bids 
for the purchase 
of 70,000 weigh- 
ing scales for the 
post offices. Since 
many of the ob- 
jects to be car- 
ried will be of a 
fragile nature, 
the question of 
indemnification 
for lost and dam- 
aged articles will 
be an important 
one. 

The postal ex- 
press business 
thus organized 














now complete, and the system 
in the United States and between the United States 
d Alaska Philippines, the Hawaiian Islands and 
Por Etie Xx operation January Ist, 1913 
rhe law ithorizing this service, which was passed 
August 2411 i provided that for the purposes of the 
ree post administration, this country and its sev 
eral possessior except the Philippine Islands, should 
be divided { juadrangular units of area measur 
ing 80 mi ititude by 30 minutes longitude, 
hile! j i 
au f é 
‘ formed 
the ) “ 
l } ‘ ad 
I idlia re 
i 
sented ippro N 
priat postal 
may ) & 
ind ft it each do 
uf rch i its 
‘ 1 
th is t ent r 
l é ni ted 
maj the 
umbered iu d 
rangle with the 
eluht nes wil h 
raciat ft mm 
the cent f : 
given unit di 
cated i circles 
drawn it inter 
vals rrespond - 
ing ’ idial 
‘ 7) 
j — 
mites th r —— " ° 
—_— «= - . i - 
zone vhich ! > a Saar: : 
—T-s a ee) a =. 
cludes e given - its Stat —at_at = 
7 — =! =! . 
unit and con = 3 = 
| c- < 
tiguous j d =—at = 
rangie 1h) ¢ 
for the second l —o ny 
pine io u es 
for th third 
(O00 miles for the 


fourtl 114") miles for the fifth, 1,400 miles for the 


sixth. and 1.800 miles for the seventh. The eighth zone 
includes al units of area outside the seventh The 
humbers and boundaries of the quadrangles are printed 
black, while the zone circles and figures are red. 


The law directs that quadrangles lying partly in 
two zones belong to the one nearer the common center; 
so that the zone lines on the map, if drawn in strict 
conformity with the actual working out of the system 
in practice, would not be true circles, but would pre 
sent a serrated appearance, corresponding to the pro- 


itlines of the intersected units 


E 


Each postmaster has been furnished a map showing 


the zones with relation to the quadrangle which in- 
eludes his post office, and a Parcels Post Guide con 
taining regulatiens and the names of all post offices, 


with their unit numbers No seale or other device for 


measuring distances or calculating rates will be used, 


as the zone map and guide provide all requisite in 


formation Copies of the map accompanying this 
article will be furnished to the Washington, D. C., 
post office and all others included in quadrangle 1,071. 
Later, copies of the maps with reference to any given 


unit and the Parcels Post Guides will be sold for about 
the cost of production, to the general public 
As an example of the method of procedure in mail 


‘ages through this system, suppose a five-pound 





s to be sent from Washington, D. C., to New 
York cits Consulting the Parcels Post Guide, we find 
that New York's unit of area or quadrangle is number 
TOT Referring to the map, that number is found in 
none three \ glance at the table of rates, at the left 
lower corner of the map, shows that 27 cents will be 
the amount due 


uppose a package weighing 4 pounds 3 ounces is 


to be sent to Benson, Arizona Referring to the repro- 


duced page of the Parcels Post Guide, we find that 
Bensen is located in quadrangle 4.585. Consulting the 
map. unit 4.385 is found in zone eight, with relation to 
Washingtot The three ounces must be considered as 
1 Whole pound rhe table shows that the rate for 5 


pounds to zone eight is 60 cents, Suppose a 94-pound 


The official parcel post map which will be used by the city of Washington. 


THIS MAP IS FOR USE ONLY IN UNIT No.1O7I 


Numbered squares represent units of area red lines indicate boundaries of zones. 

The unit of area in which each post office s located 1s shown in the Parcel Post Guide 

All units of area wtersected by the cwcle forming the outer boundary of any zone shail be 
considered as being entirely within such zone 

RATES OF POSTAGE 

Parcels ing four ounces or less are mailable at the rate of one cent for cach ounce or 
fraction of an ounce, regardiess of distance. Parcels weighing more than four ounces are mailable 
at the pound rate, as shown by the following table, and when mailed at thes rate any fraction of a 
pound s considered a full pound 














| st zone. | | 
“a Steel Gesiae lan lee las lan Loe lan 
rate. | rate 

| pound | $005] $005| $0.06| $007| $008! $009| $o10| $011) $012 
2 pounds ~ 06 08 10 2 4 16 19 2) 24 
Spun | o7| | 1 7 20 23| 2i| 3 36 
rs 08 | 14 18 22 26 30 37 | ~ a 
Spouns.|  09| 17| 22| 32] 37| «| 51| 6 
6 pounds.| 10 20| 26 32|  38| «| 55] 61] 72 
Tous) 01) 29) So] s7| «| st] ee] m| oe 
Gpourts| 12|  26|  3¢| 42] 50] se| 73| or] 96 
Spomd | ia] ao [se] a7] 56] es [ea | ot | 100 
10 pounds 14 32 a2| 52 62 72! 91| 101] 1.20 
ee ON Es 2 Be 
11 pounds...) 5 | 35; 46) 57; 6 79; 100} Ht} 132 


* For « full explanation of the cates of postage * the Furst Lone see the Parce! Post Guide 


Explanation of the map and the method of charging. 


rates apply to rural delivery from the office where the 
route originates or from a patron on a route to the 
office where the route originates. 

As an example of the application of suburban rates, 
suppose an 8-pound and 1l-ounce package is to be sent 
from Washington to Annapolis, Md. The Guide shows 
Annapolis’ unit of area to be number 1,021. The zone 
map shows that unit 1,021 is in zone one. The table indi- 
cates that the rate for 9 pounds in zone one is 29 cents. 

Articles, to be mailable, must be not over 11 pounds 
in weight nor more than 72 inches in length and girth 
combined, nor likely to injure the mails or postal equip 
ment or employees. There will be a flat postage rate 
of 1 cent per ounce up to 4 ounces, regardless of dis- 
tance. Above 4 ounces, rates are by the pound and 
vary with the distance as shown by the table printed 
with the map. 

The law provides that postage on all parcels shall 
be prepaid by affixing distinctive parcels post stamps. 


will not only cov- 
er all of the sys- 
tems of transpor- 
tation now utilized by private express companies, but 
will be extended to more than a million miles of rural 
delivery and star route service. 


To Our Subscribers 

W °* are at the close of another year—the sixty- 

eighth of the ScrENTIFIC AMERICAN’s life. Sinee 
the subscription of many a subscriber expires, it will 
not be amiss to call attention to the fact that the 
sending of the paper will be discontinued if the sub- 
scription be not renewed. In order to avoid any in- 
terruption in the receipt of the paper, subscriptions 
should be renewed before the publication of the first 
issue of the new year. 

To those who are not familiar with the ScrenrIFIc 
AMERICAN SUPPLEMENT a word may not be out of place. 
The ScrentTIFIC AMERICAN SUPPLEMENT Contains articles 
too long for insertion in the ScreNnTIFIC AMERICAN, a8 
well as translations from foreign periodicals, the in- 
formation contained in which would otherwise be in- 
accessible. By taking the Screntiric AMERICAN and 
SUPPLEMENT the subscriber receives the benefit of a re 
duction in the subscription price. 


Electrical Ship Propulsion 
NV ARINE engineering experience shows that the mo 
4 tive power for driving the propellers of seagoing 
vessels should be easily and quickly reversible, capable 
of being speeded up and down quickly, and able to run 
economically at almost any speed for long periods in 
smooth or rough water with less than eight per cent 
deviation. The machinery should all be easily acces 
sible, economical in fuel, and have the simplest and 
fewest working parts. The fact that electrically driven 
vessels are the only ones complying with these require 
ments was pointed out in a recent paper read before 
an English engineering society. Attention was alse 
called to the fact that with the electric drive the steam 
and power generating plants may be placed well for- 
ward, while the driving motors may be installed a8 
far aft as the lines of the ship will allow. 
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Removal of the Beach Hydraulic Tunneling 
Shield 

FTER having been embedded in sand under Broad- 

way at the south end of the tunnel opposite the 
south side of Murray Street, some eighteen or twenty 
feet below the surface of the street, for more than 
forty-three years, the Beach shield, regarded as the 
pioneer in its line, was cut apart and removed from 
its resting place on December 2d by the Degnon Con- 
tracting Company, the builders of section two of the 
new four-track subway under lower Broadway, be- 
tween Walker Street and Mail Street. During this 
period the wood portion of the shield, which was 
located between the front and rear iron rings, had 
completely disappeared, but the iron parts were as 
complete as when originally installed. The eighteen 
hydraulic propelling rams were in good condition, the 
serew threads at their inlet ends, where the inlet pipe 
is attached, were perfectly fresh and good as if they 
had just been made. The iron inlet pipe was secured 
to the ram by a very heavy thick brass nut. The 
quarter inch thick iron hood, over two feet wide by 
about twenty-seven feet long, except for a small film 
of rust on its surface, was in serviceable condition. It 
overlapped the cast iron rear hydraulic ram ring and 
was secured to the woodwork just ahead of the ring 
with 4% inch long iron bolts, having flat heads on the 
outside. The bolts were attached to the hood on its 
removal, a few having been reduced in diameter by 
rust. 

The interesting feature is that this machine was 
made and operated by manual power day and night 
under Broadway with its heavy omnibus traffic going 
on overhead without in the least disturbing the same, 
removing only the actual amount of earth the tunnel 
was to occupy, and this before the age of steel and 
electricity as we know it to-day. 

When the tunnel was being bored and the shield was 
near the north side of Murray Street a heavy stone 
wall was encountered; by careful management the 
stones were removed in front of the shield, leaving an 
arch in the wall near its top. When the opening 
through the wall was large enough the shield was 
pushed through it into the sand beyond. No one 
seemed to know why the wall was there; it was con- 
jectured that it might have been the remains of an 
old Dutch fort. Since the excavation for the subway, 
some forty feet below the street surface, the supposed 
fort turns out to have been a large cistern of some 
kind and is probably one of many that used to be 
located in the center of the streets to supply water 
before water pipes were introduced. The parts of 
the Beach shield have been sent to Ithaca, New York, 
and presented to the College of Civil Engineering of 
Cornell University, of which Mr. E. E. Haskell is 
Dean, by Mr. Frederick C. Beach, son of the inventor, 
Mr. Alfred E. Beach (now deceased), where it is to be 
set up and restored for permanent exhibition. Mr. 
Alfred E. Beach was granted a patent on this shield 
in 1869. Particulars relating to its construction may 
be found in the Screntiric AMERICAN of March 5th, 
1870, and its use in tunneling under rivers on a large 
scale is described in the ScienTIFIC AMERICAN SUPPLE- 
MENT, No. 764, of August 26th, 1890. 


The Problem of Providing a Radium Container 


\ HEN making use of radium, some suitable con- 

taining vessel is needed, but glass or aluminium, 
which are commonly used, stop off some of the rays 
in each case, so that such rays are not allowed to act. 
This M. Lieber proposes to remedy by using a sur- 
face layer of radium compound applied as a coating on 
a suitable backing. To prepare the coating he dissolves 
the radium salt, in the case of coating upon celluloid, 
in ether, acetone or the like. The celluloid takes the 
Shape of disks or rods and these can be dipped into 
the solution or the latter can be spread in a thin layer 
on the surface. After evaporation, the radium is dis- 
tributed in a uniform layer in this way, and the 
solvent is chosen so that it adheres well to the surface. 
When it is desired to use the radium in direct contact 
with liquids such as blood or other liquids of the 
body, a collodion coating is given to the layer, and 
this allows the emanations and also the a-rays to 
pass, as is proved by experiments. The method allows 
of obtaining powerful effects with a small amount of 
radium, which could not have been secured before, and 
all the emanations of the radium are utilized. It 
Should be noted that the treatment of lupus and cancer 
requires the 8 and y rays which are produced exclu- 
Sively by the emanations, and these latter are well 
obtained here in a continuous manner. Celluloid tubes 
Coated on the inside can be used for treating mineral 
Water by the rays so as to have these absorbed by the 
Water. Such tubes can also be employed for inhaling 
air through them in treating lung diseases, as the air 
thus becomes charged with radium. By coating glass 
microscope slides, specimens can be put directly upon 
them so as to study the action of radium upon microbes. 


Correspondence 


[The editors are not responsible for statements 
made in the correspondence column. Anonymous com- 
munications cannot be considered, but the names of 
correspondents will be withheld when so desired.] 


Yards Per Second 


To the Editor of the Sctentiric AMERICAN: 

In your September 28th, 1912, issue you have an inter- 
esting article entitled ‘““‘Why Not Feet per Second?”’ As 
you state in this article, it is quite true that we use the 
term ‘“‘miles per hour’’ even when calculating rates of 
speed for very short distances, and your suggestion that 
“feet per second” be generally used is a very good one. 

In this connection, would it not be better to use the 
phrase ‘‘yards per second” rather than ‘‘feet per second,” 
in view of the fact that “‘yards per second” is approxi- 
mately one half ‘‘miles per hour,”’ and likewise ‘‘miles per 
hour” is approximately two times “yards per second’’? 
Do you not think the proportions one half and two times, 
above mentioned, preferable and more convenient in cal- 
culation than one and a half times and two thirds as men- 
tioned in your article? READER. 
Yokohama, Japan. 


The Pilot Charts and the Weather Bureau 


To the Editor of the Sctentiric AMERICAN: 

Your editorial in the current issue of the ScrentiFric 
AMERICAN regarding the renewed effort on the part of 
the Weather Bureau to take over certain of the work of 
the U. S. Hydrographic Office is quite apt and to the 
point. Without detracting in the least from what good 
work the Weather Bureau really does, it is pertinent to 
remember that its duties are but a development of an 
effort designed primarily to help the farmers of this coun- 
try—hence its identification with the Agricultural De- 
partment. Its expansion along with other lines for the 
general public ashore is a logical evolution which will 
cover a sufficient field if it halt there. 

The Pilot Charts issued by the U. 8. Hydrographic 
Office are the combined fruit of the professional experi- 
ence of our naval men and the civilian seafarers of all 
nations, and this product of co-operation is the conse- 
quence of that fraternal feeling which is a part of the 
mutual respect born of hazards shared in common. The 
sailorman, therefore, feels strongly when the documents 
and guides for his safety upon the sea’are menaced 
through the editorship of landsmen, who are out of touch 
with the sea and with whom the merchant skipper can feel 
no inspiration to co-operate. It is this very sentiment of 
fellowship and understanding which now brings to the 
U. S. Hydrographie Office so much material of interest 
and value. Rosert G. SKERRETT. 
New York city. 


The Mississippi Problem 


To the Editor of the Sctentiric AMERICAN: 

For a few weeks I have been a resident in the upper 
edge of the great coastal plain, and have been studying the 
river problem, so apparent in the great bend just below 
us, and none the less between us and the Gulf. The last 
hill overlooking the Mississippi River on the west is at 
Commerce, Mo. Not far below, across the lowlands, is 
the St. Francis River, which seems to lose itself in the 
sunken lands of Missouri and Arkansas. To cut a canal 
to this stream, which could easily be widened and straight- 
ened, would not be a great task. Just above the mouths 
of the White and Arkansas, and across the same to 
another stream flowing into Red River, the cutting would 
be surprisingly small. Already the surplus water of the 
Mississippi is finding a way up the Red to the opening of 
the Atchfalaya and saving a hundred miles to the sea. 

An examination of the route I have indicated shows an 
easy way to solve the river problem. This has been sug- 
gested by others, but is receiving less consideration than 
it deserves. The fall of the water would be about 300 feet. 
Locks might be a necessity in low water. A fine ship 
canal cutting off at least 300 miles, as measured by the 
river, would be a boon when the Panama canal is in opera- 
tion. The flood of the Mississippi could be drawn off 
sufficiently to prevent the disaster incident to the usual 
high waters along the lower reaches of the river. The 
river would raise its bed from deposits less rapidly, and 
the necessities of the repair boats would be reduced. The 
river is being navigated without the 14-foot channel, and 
this would not be interfered with in the least. It would 
give two water routes instead of one. The energies of the 
Government, so soon to cease on the Isthmus, can be 
employed to no better advantage than in solving our 
river problem. It is hoped the citizens of the central 
valley will not allow this movement to be forgotten. 

Olive Branch, Il. C. W. CAMPBELL. 


The Bath Tub Decision 


To the Editor of the Scitentiric AMERICAN: 
Your attention is directed to the second paragraph of 


the editorial entitled, ‘‘The Bath Tub Decision and the 
Patent Law,” appearing in the Screntiric American of 
November 30th, 1912, and especially to the statement 
therein that ‘Had that price been determined by the owner 
of the patents, as in the rotary mimeograph case, and had 
there been no combinaticn of licensees, the decision of 
the Supreme Court would have been different.” 

The decision in the Bath Tub case rests on the fact 
that there was a combination of licensees in restraint of 
trade within the prohibition of the Sherman law. Clearly, 
if the combination to restrain trade in an unreasonable 
manner could not be shown, the grounds for prosecution 
under this law must disappear. 

The fixing of prices is an element of the restraint exer- 
cised by this combination; but in the absence of this ele- 
ment another might well be the foundation of such re- 
straint, and I have read the decision in vain to find any 
foundation for the inference expressed by the Screntiri 
AMERICAN, that the fact of determination of prices by 
the combination, rather than by the owner of the pat- 
ents, had any other bearing on the decision than to indi- 
cate restraint of trade by the combination. 

The question as to whether a patentee may lawfully 
impose restrictions as to the price of an unpatented 
article, in the manufacture of which a patented article is 
used, is not decided by the Bath Tub case. Indeed, the 
Court expressly declares in its opinion that the decision 
is made ‘“‘without entering into the consideration of the 
distinction of rights, for which the Government contends, 
between a patented article and a patented tool used in 
the manufacture of an unpatented article.” 

Accordingly, it is thought that the statement noted is 
misleading in so far as it includes, as a ground for the de- 
cision, the question of whether prices are determined 
by the combination or by the owner of the patents. 

Washington, D. C. E. H. Mercuanrt. 


{It is true that in its decision the Supreme Court used 
this language: ‘‘The added element of the patent in the 
case at bar cannot confer immunity; and this we say 
without entering into the consideration of the distinction 
of rights for which the Government contends between a 
patented article and a patented tool used in the manu- 
facture of an unpatented article.” Our editorial was cer- 
tainly not intended to convey the impression which our 
correspondent states was conveyed. The Bath Tub case 
clearly fell within the Sherman law. Our only point is 
that had there been no combination of licensees, had the 
owner of the patent granted licenses and fixed the prices 
without collusion, the decision would probably have been 
different.—Ep1Tor. | 


The Prone Position for Aviators 


To the Editor of the Scientiric AMERICAN: 

Time and again it has been pointed out in the columns 
of this and other journals, that a stricter observance of 
streamline forms and sections in the design of an aero- 
plane would result in a marked increase in the craft's 
efficiency. In view of this, it might seem rather sur- 
prising at first sight that, though the principle has been 
very faithfully followed in the best machines as regards 
the design of wing profiles and certain other elements, so 
far no serious attempt has been made to construct a 
machine in which the aviator, engine, fuel tanks, ete., 
are totally inclosed in one streamline body. 

The reason for this, however, is not an ignorance on 
the part of constructors of the advantages to be gained 
from such a form, but rather an acquaintance with the 
difficulties that underlie the construction of a machine 
such as would render the inclosing of the aviator prac- 
tical. For they realize that the increase in cross-section 
required to inclose one aviator in a sitting posture, would 
necessitate a greater loading to obtain the highest effi- 
ciency; and with the addition of weight, fresh difficul- 
ties arise. Provision for variable surfacing would be 
absolutely essential in a large machine (for efficiency), 
and this latter has not been worked out as yet. Also, a 
more substantial running gear would necessarily need 
to be provided, and this again would involve an increase 
of head resistance. 

But there is one way out of the difficulty which the 
writer has never seen proposed. Man's upright position 
is little calculated to cleave the air with least resistance 
The position of the body which would offer the minimum 
of head resistance in flight is the prostrate one. and the 
writer suggests that the aviator lie along the car with 
his body curved sufficiently for comfort. It would be a 
simple matter to work out the details. 

Now this idea may seem somewhat fanciful : but flights 
in such a machine would undoubtedly do more toward 
impressing upon constructors the remarkable efficiency 
of the form, than any amount of theorizing or even of 
laboratory experimenting. It may seem mere danger- 
ous than the sitting posture; but the impetus given to 
the design and construction of a practical weight-carry- 
ing machine would justify the danger, such as the per- 
formance of dips, and dives. and other equally fool- 
hardy evolutions in midair (infinitely more dangerous 
never has nor will. G, L. 

Whitby, Ontario, Canada. 
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Catapulting a Hydro-aeroplane from a Fighting Ship 


Adapting the Flying Machine to the Requirements of the Navy 


By Robert G. Skerrett 





B: the testing of an apparatus for the [ en 2 6 2 amen aes to observe the effects upon the aviator 


Diaunching of aeroplanes from a ship, and the various parts of the apparatus, 
Capt. Washingt I. Chambers, U.S.N., = It was feared that the shock might de. 
its inventor. clearly proved that the range the motor and other parts of the 


mechanism and incapacitate the aero- 
plane so that it could not take up the 
work of its own propulsion. Quite nat- 


ydro-aeropiane may take its part as an 
ential feature of the equipment of all 


men-of-wal it is doubtful if the 


ral public realizes the prophetic sig urally, Capt. Chambers and his assoei- 
fleanes f that performance at the ates were gratified to find out that no 


Washington Navy Yard on the 12th of part of the machinery or the fittings was 


November lt marked a stage in the ruptured or weakened by that venture- 
I 


idaptation of the aeroplane for service some performance. The fact that the 
with the fleet which began but two years aeroplane and the aviator were given a 
ducking was of secondary importance. 





izo, and was practical evidence of the | 


surmounting of difficulties which were Profiting by the lessons learned at the 


st discouraging in the early stages of Annapolis trial, Capt. Chambers devised 


the catapult tested so successfully at 


| 
reciation of what Capt IL 
— — tt Nate eeaennnes Washington, and what this means in the 








Chambers has accomplished can be had 
way of advance can be gathered by com- 


by eference to the history of previous 
ite eet tin theme volta te of the The hydro-aeroplane at the instant of leaving the catapult, with Lieut. Theo- paring it with the platform that was 
mit ruise?r Birmingham™ at Norfolk, dore H. Ellyson at the wheel. necessary when Ely made his flights from 
here upon her forecastle deck was built the U. S. S. “Birmingham” and _ the 
. apr ry wooden platform. The launching ir of the catapult is seen below the pontoon in the act of falling away U. S. S. “Pennsylvania.” The present 
toward the water 


The next attempt was from the “Penn launching apparatus is so small that it 
yivania,” and both served to prove that occupies but little space; it can even be 





the neroplane covld not be a part of the mounted for use on top of a turret; it can 
fleet if runways of so extensive be quickly moved to any position on the 
ud interfering a character had to be ship; and it can be readily dismounted 
erected upon a vessel's deck and stowed away clear of the sweep of 
The next development was Mr. Glenn the guns. As in the case of the Annapolis 
H. Curtiss’s hydro-aeroplane, and he con device, compressed air is the source of 
tinned to improve it till the boat could motive energy, and this is always avail- 
return te its base by alighting upon the able on ships carrying torpedoes or using 
sheltered water on the lee side of the compressed air for other purposes. The 

1 then be picked up and landed necessary air, at a suitable pressure, is 
illy, but it had to be stowed in a small cylinder on deck con- 
started on its scouting from the deck of veniently located for connection with the 
catapult. The piston of the cylinder has 
Capt. Chambers has long been one of a stroke of something like 40 inches, and 
our torpedo experts, and his early experi the piston-rod movement is multiplied by 
ence in launching those weapons from means of a wire-rope purchase, and this 
above water gave him a helpful hint, and wire rope draws forward the small wood- 
his catapult tried at Annapolis some en car upon which the aeroplane rests. 
months ago was his first essay in project In order to launch the flying machine, 
in aeroplane into the air upon a short both it and the ear are projected from 
track, and giving it in that distance the the rails at the end of the run, and this 
ecessary headway required by the high takes only 114 seconds of time. The car 
speed fiying machine Compressed air simply drops out of the way, and if the 


rails reach to the side of a ship, the 





was the motive power and the launching 
device was mounted rigidly upon the vehicle is recovered by means of a rope 
attached to it. The car gathers headway 






hart The aeroplane was set upon a 

which traveled upon a track smoothly; there is none of the shock 
sbout 35 feet long, and both were free eS which characterized the operation of the 
o lift from the rails during any part pioneer apparatus at Annapolis, and this 
if the travel or after the aeroplane motor is accomplished by a clever arrangement 





Pe = 5 
had started and had reached a sustaining Ye oS which controls the increment of the air 
ot MUM RL A Mb dr” 


pressure automatically, and thus grad- 
ually accelerates the forward motion 
throughout the entire stroke of the pis 
ton. At Washington, the catapult was 
placed upon a float and the bottom of the 
hydro-aeroplane was not more than 2 feet 
above the water. This did not provide 





peed The full air pressure, of 290 8 





pounds, was turned into the cylinder 


which operated the cable attached to the 





ear There was no gradual acceleration 





of the translation of the supporting ve 





hicle—it started forward with a jump! 





Upon the occasion of its trial, with the 
uviator in his seat, the aeroplane lifted at much of a margin for the machine to dip 





ere its motor took up the work of propul- 
sion. However, when the test was made, 








about midstroke of the piston. <A cross 
wind was biowing at the time, the right 


wing was forcibly lifted, and the flying Plans and side views of Capt. Chambers’s catapult for launching aeroplanes the flying machine arose gradually and 
machine tumbled with a corkscrew mo- from battleship turrets. steadily upon a beautiful flight as soon 
tion into the water; also the pilot, Lieut. as it left the rails, and there was not the 
Ellyson. The test in question was two- 1. Catapult motor operated by compressed air from tank 10. (11 air connection.) slightest tendency to seek the water. It 
fold é } 2. Pulleys that multiply the movement of the tractor cable. 3. Tractor cable connecting is t that the fil * i toward 
old in its purpose— , > ae , - , s true thi > i yi = ‘ 
= purpose—to project the aero the catapult motor with car 8 4. Rails on which car 8 runs. 5. Pulley for 18 true tha 1e float was pointes ee 
plane into the air after a short run and cable. 6. Flying machine. 7. Float of hydro-aeroplane. 8. Car. 9. Pulley. the wind, but at the time of the trial the 























A preliminary test of the catapult. The catapult just before the machine was launched. 


The car was loaded with heavy sandbags to represent the weight of the flying machine Before the flying machine is launched the catapult is placed upon a float and the 
and t like block uppermost in the air was held to the car by the same holding bottom of the hydro-aeroplane is not more than two feet above the water. This does 
dov st that serves to secure the bydro-aeroplane until the moment of its desired not provide much margin for the machine to dip ere its motor takes up the work of 

itively light car is seen falling away from the heavy sandbags and the propulsion. The machine rises gradually and steadily upon its flight without any t ndency 
ed t part of the flying machine to seek the water. 
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make the type readily recognizable, and 
differentiate the American craft from any 
other of its kind in the world. 

To our thinking it is the most pictur 


air was nearly calm. Just the same, the 
functioning was of such a character that 
the experts express confidence in the fit 
ness of the catapult for service aboard 


ship. Certainly much credit is due Lieut. esque and impressive of all the stately 


ge he has vessels which carry the world’s commerce : 





Ellyson for the nerve and cours 
shown in eagerly offering himself for and although the largest of them are but 
these tests, and this fact gives additional half as long as such ocean liners as the 
value to the claims now made for the “Olympic” and “Imperator,” the effect of 
catapult. It is of interest to note that their imposing and many-storied tiers of 
in the demonstration at Washington- staterooms, and the long, clean lines of 
hull and superstructure, is to deceive the 
eye into thinking them greater than they 


are—an effect which is heightened by the 


contrary to that at Annapolis—the aero- 


plane was held down to the car by an 
jron strap, and this was released by a 
fact that they are generally seen against 

a background of small river craft or i 


tripping device which engaged an arm of 
the strap at the far end of the rails. This 
made certain the aeroplane thus acquir- against the moving panorama of river 
bank or proximate shoreline. 

To those of us who are familiar with 


ing sufficient velocity to give it a lifting 
impulse at the end of the launching run. 

Because of recent improvements in the the majestic boats that ply on the Hudson 
hydro-aeroplane and the development of and Long Island Sound, it will be surpris 
this catapult, Capt. Chambers confidently ing to learn that the growth in size of the 
predicts the following uses of the flying sidewheel passenger steamer on the Great 
machine in naval warfare, and these give Lakes has been so rapid that to-day the 
us an impressive idea of the way the art largest vessel of this type is to be found 
on those waters. We present illustrations 
of this steamer, the “City of Detroit III.” 
which has been built for the service be- 


tween Detroit and Buffalo. The principal 


has advanced in the last two years: 

They can be carried, stowed, and used 
by all large ships for the purposes of: 

1. Reconnoitering an enemy’s port or 
dimensions are: Length over all, 470 
feet; keel, 455 feet; breadth, 55 feet 4 
inches molded; breadth over guards, 96 
feet 6 inches; depth at stem, 22 feet; 


to search out his advanced bases and to 
assist in the operations of a blockaded or 
of a blockading force. 

2. To locate and destroy submarine 


depth at stern, 29.25 feet. The huil is 
built of steel with double bottom. It is 
divided into eleven compartments by 
water-tight, cross bulkheads, extending 


mines, submarines, and dirigibles, and to 
assist in the operations of submarines 
and torpedo boats. 

To damage an enemy’s docks, maga- 
from the keel to the main deck. The bot 
tom is divided at the center line and 
athwart-ships into fifteen water-tight 
tanks. . There are two decks below the 
main deck and three above. The main 
deck and housing en the main deck and 
orlop deck are also of steel. A steel super 


zines, ships in repair or under construc- 
tion, dirigible sheds, and other resources. 

4. To provide means of rapid confi- 
dential communication between a fleet 
commander and the commanding officer 
of a co-operating force on shore, or the 
commander of another fleet or division. 


They can be carried by all scouts and structure is carried to the main deck. The 


cruisers ceiling of the saloon deck is sheathed with 


5. To extend the “eyes of the fleet” 











galvanized iron, practically making the 





entire housing up to the saloon deck fire 


in naval scouting. 
Capt. Chambers’s catapult for aeroplan 
» : unaanass proof. <A _ steadying tank of 100 tons 


They can be carried, with ample sup- 





plies and camp outfit, on board any naval capacity is provided amidships to check 
rolling in heavy sea. 


supply auxiliary. 
The ship is driven by paddle-wheels; 


' 
6. For scouting at advanced bases and 
and she is the longest paddle-wheel steam 


for extensive use with expeditionary 
er afloat. The engine is of the inclined, 


forces 
three-cylinder, compound, jet-condensing 
type, having one high-pressure and tww 


A Notable Great Lake Passenger 
Steamer 

i American river steamboat is a 

peculiarly American type, standing in 


low-pressure cylinders. The estimated 
indicated horse-power is 8,000 at 30 revo 
lutions per minute. The high-pressure 
the same relation to steamships in gen- cylinder, which is 62 inches in diameter 
weighs 47,200 pounds. It is placed be 


eral as does the multi-masted American 
tween the two 92-inch diameter low-pres 


schooner to the sailing ship. Its strongly 
sure cylinders, all having a compound pis 


marked characteristics are due to the in- 
ton stroke of 102 inches. The high-pres 


fluence of local conditions of navigation 
sure cylinder is fitted with poppet valves 


and Seckles cut-off gear; the low-pres 
sure cylinders have Corliss valve and 
gear. All the valves are operated by ordi 


and to certain national demands in. the 
way of comfort and general accommoda- 
tions. Whether it be found on the Mis- 














sissippi or the Hudson, or in the sheltered High and low-pressure cylinders for the “City of Detroit IIL.” doublet bm side 
raters of g ‘ 50 (re are nary uble-bar Stevenson link motior 
waters of Long Island Sound, there are Diameter high-pressure, 62 inches; low-pressure, 92 inches; stroke, 102 inches; horse ‘ aaa) 58 6 a ; 
certain leading characteristics which power, 8,000 (Concluded on page 51'.) 




















“City of Detroit III,” largest side-wheel steamer afloat. 


Length, 470 feet; breadth, 55 feet 4 inches; breadth over guards, 96 feet 6 inches; horse-power, 8,000; speed 21 miles an hour 
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Working a Whistler 


A Dangerous Task That Requires Skill 


By C. H. Claudy 





* FA-TRAVELER i ind dow our coast lines left there for an indefinite period of time. But the anchor and chain tossed after it, the unusual spectacle 

‘ ft ‘ { ge, weird sound to port or star sea has strange ways with her playthings, and, even is presented of two whistling buoys, side by side. But 
d, a ound of moan and shriek, at once if the necessity of constant painting of the buoy to the new buoy is silent. 

ibdued and penetrating It is protect it from the action of sea water was not exist- “Lazy—doesn’t want to work,” say the sailors. But 

t ‘ ‘ ge bus to the man at the helm, ent, it would still be necessary to, keep a watch on these it is only waiting until the water has filled its long 

\ f dangerous place, giving him signals, and to take them up and replace them rather tube to take up the burden of its mournful song—a 

Tr y he may steer his vessel in safe often. For the big tube projecting down into the water sound so indescribably melancholy that the department 

wate is a great attraction to barnacles and sea weed, and has always scores of protests from land dwellers when 

These t bu hich are enormous masses not infrequently these marine growths so interfere with one of these sirens is placed within sounding position. 

‘ ‘ g several tons, are as simple in the action of the buoy as to keep it silent in ordinary But if getting the new buoy overboard is dangerous 

"Tr eo operatior The buoy weather and to dim its voice in bad weather work, hauling the old one in is more so. The buoy is 

ge pear-shaped bulb, little end It then becomes necessary to “work” a new whistler first secured by good seamanship, managing the steam 

verful whistle, protected in position, which is a regular part of the duty of a vessel, with a rope through the iron cage at its top. 

ion by a framwork of lighthouse tender or buoy tender, of which vessels Working from this, ropes, chains and “springs” or 

ul take Below and projecting far there are many in the Lighthouse Service. heavy cables are brought into play and the whole very 

down it the ‘ i in open tube of metal The When a buoy is to be “worked,” the tender repairs cautiously lifted and secured as it comes over the side. 

hole tl ‘ ed in position with an anchor and to a yard or station, and by means of her crane, lifts It is allowed to swing free not at all, save perhaps for 

g enough for the depth of the on deck the freshly painted and thoroughly repaired an instant, just as it is laid flat on the deck, and then, 

is placed, to permit the free new buoy, which is to replace that one which is either apparently in the very face of death, a dozen men 

i » and dow silent or which has served its allotted time and is now spring at the mass, ready to swing with the waves and 

Whet ft e buoy up in the air, the water due for replacement. to demolish them, and thrust huge billets of wood 

















A monster whistling buoy, which has been damaged by being struck by an ocean liner. Tube cut in half by propeller blow. 


in the tube, acting as a piston, sucks in air through There is nothing difficult about this; it is getting the underneath its sides, to hold it long enough for lash- 
he intake It is confined in the bulb of the buoy by enormously large and unwieldy mass of iron overboard ings to make it secure. The boat, being belayed to the 
t simple valve which prevents its egress through the and taking on board the one which is in the water, anchor chain, then cautiously backs away to raise the 
ta When the ives drop the buoy in the trough which causes the difficulty. The very waves which anchor, perhaps buried for months in the mud, and 
f the ive the water in the tube presses up on the are necessary to the successful operation of the buoy there is a general scampering away from the cable 
confined air and resses it. It finds exit through the make it hard to manage at the end of a crane on board while this is being done, as should it break it would 
hist ! t ounds its warning note a comparatively small vessel. be like having a couple of cannon balls come tearing 
Whistiing buo ire only placed in water where the When a buoy tender goes to “work” a whistler she along the deck: a breaking two-inch cable is as rigid 
wave action is fairly constant, so that calms and fair clears her deck of everything else but the buoy, which as an iron bar and with hundreds of tons of force in 
weather wi t stop the action of the buoy any more is secured with chocks and chains against the roll of its swift flick through space. 
t! cun be helped. It should be noted, however, that the vessel. The old buoy is approached cautiously, However, so skillful are these handlers of heavy 
the buoy is less needed in fair weather than in foul, within a couple of hundred feet, and the new buoy is masses of iron on an unsta!le keel, that it is rare that 


d that ji comparatively little disturbance of allowed to slide overboard, rather than picked up and an accident happens, waile .wost of those which occur 
tl it to make the buoy sound its warning. The placed in the water, the crew guiding it by guy ropes to whistling buoys are caused either by their being 
higher the waves, of course the louder the sound while the powerful crane lifts just enough to permit run down and their tubes cut off by the propellers of 

There are eighty-eight of these buoys at present in the buoy to move. With the vessel slowly rolling from large vessels or by their being damaged by ice. 

t this country, and twenty-five whistling buoys side to side on the slow seas of even a quiet day—the 
! ‘ ht ; showing a visible signal good days are purposely picked for this work—the mass 
4 i differ i ize, from the small ones of freshly painted iron with its long tube presents Rope Shoes for Horses 

ed in} d where the sound need not be very potentialities for evil which must be closely watched. N Germany many horses are being shod with shoes 
power! i der to reach as far as may be necessary, Let the buoy but get clear of the deck and the fall made of tarred ‘rope. The object is to prevent slip- 
to the h hich are given to the water tackle get jammed, and there would come into being ping on streets covered with asphalt or paved blocks. 
' vit L , to harbors or wherever a three-ton pendulum with an iron flail, thirty-six feet In some of these shoes there is also a block of wood, 
a shoal needs a x signal which cannot, or for long, capable of smashing the boat to bits and certainly into which stiff bristles have been driven. This is a0 
ther : | not red for by a lighthouse. of sweeping broken-boned men about the deck with no additional preventive against slipping, and strengthens 

It mizht wsed that, having no mechanism but more effort than if they were so many flies. the shoe. They are light and comfortable for the horse, 
1 Valve, st once put in position, could be When the new buoy is safely into the water and its and deaden the sound of the hoof. 
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EADERS are invited to contribute to 
R this department photographs of novel 
and curious objects, unique occurrences, 
and ingenious contrivances. Such as are 
available will be paid for promptly. 


Aeroplane Vans for the French 
Army 
1 OME time ago we called attention to 
es horse-drawn vans that were being 
used by the French army for the trans 
portation of aeroplanes. The French War 
Department is now making use of auto- 
mobiles for this purpose, and our illustra- 
tion shows a number of motor vans with 
their trailers used for the transportation 
of an esquadrille of aeroplanes. The aero- 
planes are dismounted and placed in the 
trailers, and the motor van is used for 
the transportation of spare parts, ete. 
Each esquadrille, consisting of from six to 
eight aeroplanes, has a couple of machine- 
shop repair trucks such as we illustrated 
a few weeks ago. These trucks have sides 
which open and form work benches, while 
they are fitted with all the necessary 
lathes and machine tools used for the re- 
pairing of aeroplanes The new motor 
transport vans effect a great saving of 
time in the moving of aeroplanes from 
place to place when it is not desired to 


send them by the air route 


A Violin Made of Matches 

HERE are certain individuals who 

have a penchant for putting to curi- 
ous use, materials that others consider 
worthless. Thus a man will make a clock 
out of bits of straw or a cane out of old 
newspapers. Here is a picture of a violin, 
the body of which was built of matches. 
A man living in Bay City, Wisconsin, con- 
ceived the novel idea, and spent a year in 
the painstaking operation of construct- 
ing a musical instrument out of the refuse 
of the match-box. “The instrument con- 
tains 5.450 matches,” says the man who 
sent us the photograph, and he also as- 
sures us that the violin has “a full, sweet, 
mellow tone,” which, if really so, strikes 
us as even more remarkable than its pecu- 
liar construction. The instrument has 
been on exhibition at the Minnesota State 
Fair, where it attracted a great deal of 
attention. 


The Acme of Car Luxury 
N order to travel with all the conveni- 
ences of the twentieth century, and even 
to dine in privacy en route without be- 
ing compelled to leave her car, a German 
singer of note has ordered a traveling lim- 







~ 


ousine which must be consideretl, 
of luxury. As the illustrations 
can be converted into a dining room, 
pletely and luxuriously fitted... By a few 
deft touches it can be transformed ‘into a 
bedroom. The 


> acme 
ius. it 


oni 


“boudoir,” card-room or 
seats are adjustable so as to form a broad 


and comfortable davenport bed. 


Girdling Orange Trees 
ICTURED herewith is a Washington 
navel orange weighing 34% pounds and 

measuring 18 inches in circumference, 
which was grown by Mr. Robert Howe in 
Orlando, Florida, in 1892. 
giant specimen may be seen a kumgquat 
and a nonpareil. Mr. Howe had a-num- 
ber of Washington navel trees, which 


Beside | this 


bloomed more profusely than any’ other 
variety, but would not hold their fruit, 
producing an average of one box per tree. 
In the spring of 1892, just when .the fruit 
began to appear he girdled the-trees, tak- 
ing out a strip of the bark about % inch 
Wide. The result was a yield of from 
eight to ten boxes per tree, while ‘a large 
majority of the oranges were of an enor- 
mous size, but thin-skinned and full of 
juice: Some of the largest were displayed 
in the “Florida on Wheels” 
loaded with Florida products that) ran 
all over the Northern States. . ‘The “trees 
Were girdled again the next‘ two years 
and gave a full crop, but the fruit was all 
of medium size. In February, 1895, all 
the trees were killed by frost. Grape 
Vines, apple trees and the like are some- 


exhibit, a car 
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Giant orange 


produced by girdling, compared with a nonpareil and a kumquat. 


times girdled to obtain larger fruit, but 
this is usually attended by a diminution 
of the quantity of the yield. Such was 
apparently the case with Mr. Howe's 
orange trees; for as the size of the fruit 
diminished in successive years the quan 
tity increased. 


Ultra-violet Light Sterilizer for the 
Austrian Army 
HE new French ultra-violet ray water 
purifying apparatus has been made 
up in portable form and is now being 
tried out by the Austrian army upon its 
first trials. 
to be used for a supply of pure drink 


As the apparatus is intended 


ing water for troops in the field, it is a 
complete plant, containing its own ma 
chines for operating pumps and produc 
ing electric current so that it can be set 
up at any point on the field. When on the 
road, the small front truck containing the 
driver’s seat and also a supply box is at 
tached to the apparatus proper, which is 
mounted in the rear box upon a twe 
When on the spot, the 
rear box is detached and opened up, and 
the sterilizing tank removed and set up 
on a tripod support so as to be within 


wheeled truck. 


easy reach of the troops. Within the case 
is a well-designed plant consisting of a 
small gasoline engine coupled to a rotary 
pump and also toa dynamo. A hose leads 
from the pump to the source of water sup 
ply, such as a well or pond, and the 
water is pumped up and sent directiy into 
the sterilizing tank if it is quite clear 
or if not it passes first through a rapid 
filter. 
plant to the sterilizer, and electric wires 


A short piece of hose connects the 


also make connection with the dynamo se 
as to supply the mercury vapor lamp. A 
set of instruments serve to give the prop 


‘ 


er amount of electric current, and auto 


matic devices cut off the current when 
the water is not flowing out of the tank, 
in which case automatic valves also stop 
the water supply from the pump. The 
present apparatus is likely to be valuable 
in keeping up the good health of the 
troops, as when on the field the water is 
often taken from polluted sources, and 
this is recognized to be one of the main 
‘auses of disease. Researches made at 
the laboratories of the Paris University 
by Prof. V. Henri show that provided it 
is so clear as not to prevent the ultra 
violet rays from penetrating below the 
surface, water which is heavily charged 
with coli bacillus and other most danger 
ous microbes, is rendered quite harmless. 
Such microbes are, in fact, entirely de 
stroyed by the powerful action of the 
rays, as is shown by numerous analysis 


Artificial Marble 

HE artificial, or stucco, marble is in 

the main part composed of gypsum 
which should be hard, so that the product 
can be smoothed and polished. To the 
finely powdered and sieved burnt gypsum 
marble dust is often added and the mix 
ture gaged with water in which muciiage 
has been dissolved. The colors and the 
streaks or veins, the able imitation of 
wkich is the main object in the manufac 
ture of artificial marble, are added to the 
dry mixture, as mineral colors, or during 
the hardening of the finished product 
upon its surface by aid of chemical! com 
positions. 

To obtain streaked slabs large balls of 
gypsum are kneaded with smaller ones of 
different colors, and from the ball so ob 
tained thin slabs are cut, which are laid 
upon the still damp base and then subject 
ed to high pressure. After hardening the 
slabs are planed. To avoid this toilsome 
operation of planing, a sheet of glass, 
highly polished and rubbed with oil, is 





used. Colored lines representing the ve 
are traced upon this sheet; then a %-inch 
layer of a thick mixture of gypsam of! 
the desired color is carefully poured ove: 
After hard 
ening the slab is carefully removed, and 


the glass and left to harden. 


the surface next to the glass will be found 
to be absolutely smooth, and need ni 
planing. 
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A New Patent Office 
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ten f the United 
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The paste room of the Patent Office. 


ire assembled rhis 


patents 


is a 


room 


pentrates, 


into 


which sunshine 


never 


ing something in the way 


in patents, however, Uncle Sam | 


granting 
pockets the profits and lets the inventors | 
and the Patent Office employees get along 


as best they may. It is true he did have 


a burst of generosity about four years 














A cell-like storage room. 


No sunlight or outside afr ever reaches 
this place; yet copy-pullers must work here 
getting out copies of patents by the aid of 


artificial illumination 


of a monopoly | 


| gress 


ago and raised the pay of his examiners, 
That 
was a 


was done, however, because there 


constant procession of examiners 
through the office, and resignations to go 
elsewhere and get 
that 
searcely 


more pay came so fast 
felt that he could 
recognize half of his employees 


the Commissioner 


by sight and much less call them by name. 


The appointment of Commissioner 
Moore in 1907, however, started the ball 
to rolling for newer and better things. 


The salaries were raised and the exam- 


}ining corps placed upon the highest state 
| of efficiency possible with the present sal- 


rate. True, there resignations 
law firms and are 
always looking for trained men—but the 
difference between the Patent Office sal- 
aries and the inducements offered is not 
so great now and more men stay in Wash- 
ington to perfect themselves in the knowl- 
edge of patents and patent law. 

This feat accomplished, one would sup- 
pose that Mr. Moore was content to rest 
on his laurels. But not a bit of it. 
ly had he executed this task safely than 

the of Con- 
improve Patent 
good, 


ary are 


now corporations 


Scarce- 


doors 
the 


was 


on 
to 
Business 


he began banging 
for 
Office building. 
plenty of 
employees were satisfied, but Uncle Sam 
still clung to his old-fashioned, thoroughly 


money 


money was coming in, and the 


obsolete building. 























A corridor view. 


left. 
street 


A copy-puller on the 


dust 


Copies of patents stored 
reaches 


between two outer doors, where 


them constantly. 
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A corner where dust accumulates. 


Showing temporary shelving where patents 


basement 


are exposed to dust from the street in @ 


corridor, 
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The Scientiric AMERICAN has repeat-|is another. So far as the Patent Office|cleaners are used and everything is care-|respect of the whole country; and chosen 
edly called the attention of its readers|is concerned, the attitude of Congress has|fully gone over frequently, but when| fom different walks of life; and not more 
to the urgency of this need. It has pub-| been extremely negligent. The members| things are exposed constantly, dust and a aden aa pe Pligg ag Se oe 
lished extracts from the Commissioner’s| overlook the fact that the Patent Office|dirt rapidly accumulate and the most/to hold public hearings, and sham oe 
reports in which he has sturdily fought|is a self-supporting bureau. Little i ~areful “house-keeping” cannot keep up| may appear to them best, to make a thorough 
for the permission of Congress to either} tion would arise as to the propriety of| with the abnormal conditions. and careful study of the American patent 
modernize the present structure or to| building a new post office in a town where| You who live far from the capital of ree ool dian Se eee 
puild an entirely new and up-to-date|the business had long since outgrown its| the nation know little of the difficulties Congress for such changes, if any, “ a on 


building and business equipment. 

Now the idea is not, as might be sup- 
posed, to spend money on a showy and 
ornate building for the benefit of sight- 
seers in the Capital City. No such use 
of the public’s money is contemplated. 
The need for a new Patent Office building 
is a real one, not purely a craze for show- 
off. It 
accustomed to 


be said, by those who 
are working 
huddled together in lofts and dark holes 
and corners toiling for their daily bread, 
that Patent Office is far bet- 
ter than the quarters in which some peo- 


ing might 


people 


see 


the present 
ple have to work. And it is possible, too, 
that the employees could get along, work- 
ing ten or twelve in a room, or in rooms 
where the cubic-foot supply of fresh air 
is far below the standard set by the laws 
of health. There are plenty of precedents 
for such conditions. But what about the 
If common human- 
toward employees is not a moving 
there is a still more serious one 
at hand. If it were not for the gravity of 
the situation, it would be 
note some of the expedients adopted in 


records of the office? 
ity 


reason, 


the cramped quarters allotted to the Pat- | 


ent Office, quarters in which human be- 


ings must work, desk by desk, cheek by 
jowl, occupied in important technical 
work, nerve-racking and _ brain-tearing, 


and in which precious papers and docu- 
ments are piled from floor to ceiling, gath- 
ering dust and dirt. 
were strewn about willy-nilly. 


This is a condition which should and 


laughable to | 


It is as if a house) 
had no closets and all the family’s effects | 





does concern the people at large. They are} 


directly and personally interested in the 
records of the Patent Office. The de- 
struction of valuable assignments of pat- 


ents, whereby the titles to inventions are | 


held, might mean the loss of millions of 
dollars to the commercial world, and deal 
a staggering blow to the nation’s business 
integrity. 

of nearly a 
thousand patents is granted. Every week 
be found for the records in 
these cases. They must be kept conveni- 
ently, too, because they constitute works of 
reference, and are consulted daily. Then, 
too, space must be found for the printed 
copies of the patents. More than a mil- 
United States patents have been 
these are 


Every week an average 


space must 


lion 

granted, and copies of sold 
every day of the week. These copies must 

* be so conveniently disposed that when an 
order for a single or a hundred 
copies is received by the office, the “copy 
puller” can go directly to the place of 
storage and extract the A large 
force of boys is actively engaged in this 
work, and considering the makeshifts 
which are resorted to to find storage 
space, their work is anything but pleas- 
ant. The corridors of the Patent Office 
are banked high with copies of patents 
on wooden shelves, where they are ex- 
posed not only to dust and dirt, but to 
fire also. This danger of destruction by 
the last is an ever-present one. A cigar 
or match or cigarette carelessly tossed 
away might start a conflagration that 
would be difficult to’ check before it ac- 
complished great destruction. 

Aside from untiring vigilance, the one 
way to prevent this is by the construc- 
tion of a fireproof modern building for 
the Patent Office. The proposal to do this 
has been repeatedly urged upon Congress 
by the Commissioner of Patents in his 
reports, and before the committees. Bills 
have been introduced which had as their 
aim this important measure, but a cham- 
pion of this measure in the halls of Con- 
#ress has yet to be discovered. This puts 
the matter squarely up to the Congress, 
and is a poignant example of the penny- 
Wise, pound-foolish policy of the present 
day. Economy is one thing, and neglect 


copy 


col ies. 





existing quarters. Why, then, is the build- 
ing of a new Patent Office looked upon 
with such indifference? All Congress has 
to do is to authorize an expenditure out 
of the present surplus in the Treasury 
which been earned by the Patent 
Office—a sum of money which has been 
paid in by the inventors of the country, 
and which represents the net earnings of 
the bureau. 

The proposition is one of 
purely and simply. It is not good busi- 
ness to display your wares in ugly sur- 
roundings; it is very poor business indeed 


has 


business, 


to hang on to your profits, when their 
judicious investment would be sure to 


bring in more and better business. The 
lack of money has resulted in poor in- 
ternal facilities in the Patent Office; and 
these same facilities have resulted in an 
output that is not as perfect as it should 
be. Of 
in system have been accomplished in the 
past few years, but perfection can hardly 
be hoped for among the present surround- 
ings and the restricted facilities 
existing. 

“Give us more room” is the continual 
ery of the heads of the examining divi- 
sions, and the Commissioner is helpless 
to relieve the situation. He has parti- 
tioned off the last available inch of corri- 
dor, crowded in the last possible desk or 
filing case, and cleaned up the last adapt- 


course, enormous improvements 


how 


able cellar or vault to make it fit for 
workers and documents. He has suc- 
ceeded in getting into the sundry civil 


appropriation bill this year an item which 
contemplates building an addition to the 
present structure, a make-shift which is 
far better than none, but pitifully inade- 
quate when the great needs of the office 
are considered. This addition, if the ap- 
propriation is allowed, will occupy the 
greater part of the interior court of the 
present building. This court is a small 
park, a breathing place for the employees, 
and its loss will not add to the light and 
ventilation of those rooms which face on 
the court. It was necessary, however, to 
make this sacrifice in view of the refusal 
of Congress to consider a measure for an 
entirely new building. But this is merely 
staving off the inevitable. Sooner or later 
a new and modern building must be pro- 
vided. At the lowest estimate it will 
take five years to build such a structure. 

At the hearings before the Senate Com- 
mittee on Appropriations upon the item 
proposing to spend $220,000 for a building 
to be located in the interior court of the 
Patent Office, Commissioner Moore stated 
some very plain facts as to the insanitary 
conditions of the building, and the 
grave danger which threatened the rec- 
ords. In this he was backed up by Dr. 
Warren of the Public Health and Marine 
Hospital Service, who stated that the 
cubic feet of air space for each employee 
was only one third of what it should be, 
with no possibility, under existing condi- 
tions, of remedying this condition. Sen- 
ator Gallinger asked him whether he 
thought the Patent Office was a “tubercu- 
losis factory,” and Dr. Warren replied in 
the affirmative, and deplored the fact that 
little boys of sixteen years of age were 
forced to work in these dusty and ill- 
ventilated holes and corners, where stacks 
of files cut off both light and air. 
Warren, the chairman of the 
committee, was of the opinion that the 
records of the Patent Office were about as 
safe as a haystack would be in a forest 
fire, and added: “It just reminds me of 
an old-fashioned farm barn, when they 
stuff the scaffolds and the bays, as 
call them, and then the forage or prod- 
uce gets into the stable room, and there 
it is, all over every place.” 

It must not be supposed that the Pat- 
Office is not kept Vacuum 


also 


Senator 


we 


ent clean. 


which beset those who are placed in ad- 
ministrative positions. Public buildings 
in great numbers there may be, but each 
}one represents a struggle with Congress 
that has caused more than one official to 
give up in despair. High rents are paid 
for inadequate working quarters year 
after year, when a lump appropriation at 
the start would furnish space a-plenty 
and comfort for all time. 

It is easy to set down facts, but hard 
to drive them home to those whose in- 
terest is courted. Every man who reads 
these lines ought to feel his personal in- 
terest in the matter of the Patent Office. 
Even if you are not an inventor, you may 
become one at any moment. Even if you 
never nor never intend you are 
a consumer, and as such profit by the 
inventions of others. If the patent sys- 
tem of this country were not so excellent 
and so founded, many of your 
daily would yet unborn. 
For aught that is known, Edison, Maxim, 
Marconi, Morse or Westinghouse might 
never have had that incentive which is 
furnished by the protective patent laws 
of the nation. 

What are a few hundred thousand dol- 
lars, or even a couple of million dollars 
compared to the commercial supremacy 
and perpetuity which depend upon the 
United States Patent Office? 

Let the reader try to understand the 
simple statement, made as clear as pos- 
sible, viz.: The Patent Office has earned 
the money; it has the money; only Con- 
gress can give the authority to spend part 
of it for a new building to take the place 
of the old structure it now occupies; 
Congress refuses. Result : Employees 
are unable to work under the best condi- 
tions, necessarily affecting the output of 
the office, and invaluable records are in 
danger of gradual destruction from ex- 
posure, or sudden destruction by fire. 

Ignorance may be as largely responsible 
as indifference for the conditions which 
exist, but to be fore-warned is to be fore- 
armed, and it cannot be charged against 
the present administration of the United 
States Patent Office that it has failed to 
persistently call attention to existing con- 


do, to, 


wisely 


necessities be 


ditions. 


The American Patent System 
ADOPTED BY THE BOARD 
OF THE AMERICAN INSTI- 
ELECTRICAL ENGINEERS. 


RESOLUTIONS OF 
DIRECTORS 
TUTE OF 

HE numerous bills now pending be- 
fore the Congress and greatly modify- 
ing the patent system in the United 


States, have received the attention of the 


American Institute of Electrical Engi- 
neers. Recognizing that the patent sys- 


tem has been, and is, a tremendous factor 
in building up the present industrial pros- 
perity of this country, thereby greatly 
contributing to the prosperity of the coun- 
jtry as a whole, and that any untoward 
change in the patent situation might dis- 
astrously affect this condition of indus- 
trial and general prosperity, and the con- 
ditions contributing to their continual 
augmentation, the Institute has passed 
resolutions, the more important of which 
are the following: 

“Whereas, in view of the intimate 
of the Patent System to the general 
no action looking toward any radical 
in the Patent System should be taken 
out most careful consideration, and 

“Whereas, in our opinion, proper considera 
tion of important changes as are pro- 
can be had only by an unbiased, non- 
partisan commission, made up of men from 
various walks of life and not from any one 
vocation, or interest. 

“Be It Resolved, that the American Institute 
lof Electrical Engineers, acting through its 
|officers and board of directors, respectfully 
urge the Congress of the United States that 
they provide for a commission, made up of 
unbiased, independent, non-partisan men of 
jsuch national standing as will command the 


relation 
welfare, 
change 

with- 


such 


posed 


Fa 
»* 


the result of their study, appear to them 
pedient, whether in the Patent Office, in thy 
method of court procedure, or in the organi 


patent law, and recommendations as to th: 


legislation they would propose for effecting 
said changes. And that we further respect 
fully urge that the Congress make amp) 


provision for the said commis 
sion, and 

“Be It Resolved, that we urge 
the Congress of the United States to hold in 


abeyance all proposed legislation affecting the 


expenses of 


respectfully 


Patent System in whatsoever way until such 
time as the said commission shall have had 
ample opportunity to hold the said hearings, 


and make the said study and report 

“Be It Further Resolved, that 
tions be printed and a copy be sent to 
Senator and Representative of th 
States who is a the 
House Committee on 


and 
these resolu 
each 
United 
member of Senate or 


Patents.” 


Notes for Inventors 


Five United Shoe Machinery Company 
Patents.—The United Shoe Machinery 
| Company, as assignee of Frederick M. 
Furber of Haverhill, Mass., has just se- 
| cured four patents, Nos. 1,043,083 to 1,- 
| 043,086, inclusive, for cementing machines 
|and a patent, No. 1,043,087, for device for 
| applying liquid to shoes or other stock. 


Harry K. Ray- 
assignor to the B. 








Improved Tire Fabric. 
| mond of Akron, Ohio, 
| F. Goodrich Company, has secured a pat- 
|}ent, No. 1,043,143, for a tire fabric which 
| includes a strip of woven rubber-treated 
fabric composed of a plurality of sections 
arranged bias with the transversely extend- 
ing edges of each of the sections provided 
with a series of tongues overlapping and 
secured to the adjacent section. 


The Real Inventor of the Telescopic 
Spectacles.—In the Screntiric AMERICAN 
of November 23rd, 1912, we published an 
article by Dr. L. K. Hirshberg on *‘Th« 
Telescopic Spectacles."” The author gave 
credit for devising the telescopic spectacles 
to Dr. K. L. Stoll, whereas Dr. Stoil was 
simply the first to demonstrate them in this 
country. Since this places Dr. Stoll in an 
embarrassing position, we call attention to 
the fact that the discovery is to be attrib- 
uted to Prof. E. Hertel, formerly of Jena, 
but now of Strassburg, Germany. 


A Hand-operated Knot Tier.—In patent 
No. 1,041,039, John T. Dalton and John 
Clayton Daneker of Baltimore, Md., pre- 
sent a hand-operated knot-tying imple- 
ment which includes a pair of pivotally- 
connected levers with a knotter 
gripper carried by one of the levers and 
means carried by the other for 
operating the knotter and a cam carried 
by said other lever for the 
gripper. 

Chemical Vessel to Withstand High 
Temperatures.— Byron E. Eldred of Bronx- 
ville, New York, who has assigned to the 
Commercial Research Company of New 
York city, has secured patent No. 1,043.- 
579 for a chemical vessel or crucible in 
which there is a core layer of ferrous metal 
which is completely enveloped and her- 
metically sealed in by a surface layer of a 
noble metal with the surface layer welded 
to the ferrous metal. 


and a 
leve ? 


operating 


Two Peter Cooper Hewitt Patents.— 
The Cooper Hewitt Electric Company of 
New York, as assignee of Peter Cooper 
Hewitt, has secured patents No. 1,043,104 
and 1,043,766. The former includes the 
combination with a plurality of oscillatory 
circuits of the same periodicity and means 
for charging said circuits independently 
and means so that the 
charged according to a predetermined time 
relation with the discharge periodicity of 
each of the circuits, a multiple of the perio- 
dicity of the charging voltage. In the pat- 
ent No. 1,043,766 is! deseribed the method 
of generating high frequency currents of 
impulses which consists in charging a plu- 
rality of oscillatory circuits and discharging 
said circuits successively. 


circuits are dis- 
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The Horse-Cost of Living 














i / 
/ \ 
Total \ 
4a > \ 
/ Operating\, Annual! Invested 
/ Expenses \ ger in Cotton, 
/ \ Cost o Wool, Clothing 
/ ~ \ Horses and Leather 
/ Ra s 


/ Manufacturing 
Z__$2,000,000,000 \ $1,890,000,000 








Annual Cost of Horses Compared to Annual 
Cost of Tea, Sugar, Meat and Flour 


There are 25,000,000 Horses in the United States. 


According to the latest Government report, these horses work 
about 3 hours a day, and cost $80 a year apiece. 

They cost us $2,000,000,000 a year. 

This Horse-Cost is increasing. The price of Horses has increased 
143% in 10 years. 

To feed our Horses requires 1/5 of all our farm land. We are 
devoting 75,000,000 acres to Horse-feed. 


126,000,000 Tons of Food a year go to feed Horses and Mules. 
Such is the Horse-Cost of living. 


These Big Facts will explain the phenomenal success of the 
eUgalY 





This Tractor (15 to 30 h. p.) is cutting down 
the Horse-Cost of Farming. 


Rumely Products Co. 


(Incorporated) 








| RECENTLY PATENTED INVENTIONS 


These columns are open to all patentees. The 
notices are inserted by special arrangement 
with the inventors. Terms on application to the 
Advertising Department of the 
AMERICAN 





Of Interest to Farmers, 


HOLDER FOR COWS’ TAILS.—-W. M. Ux 
| DERHILL, Oconto, Wis Numerous objections 
are overcome by the use of this improvement 
The holder being loosely suspended from over 
head, the cow is free to move her tail, and 
by reason of the fact that the tail cannot be 
switched from side to side below a_ certain 
plane, all inconvenience and annoyance to the 


milker is obviated 
Of General Interest, 


w 26 


BUICKEROOD, 
This improvement 


MARCEL WAVER J. 
2nd St., Boundbrook, N. J 








Power-Farming Machinery 
La Porte, Indiana 

































































Special 


Notice: 





pertains to toilet articles and especially to 
devices used in dressing the hair, the special 
object being to provide a waver of a cheap 
and simple nature and which may be used 
rapidly and with the highest degree of satis 
faction and without injury to the hair 


DAVIT HOOK.—C. A. Petrie, 700 Lime St., 

Johns, Newfoundland This 
relates to a ship davit hook for use in lower 
ing and hoisting life and other boats. It pro- 
vides a hook particularly adapted for at 
the end of a boat raising tackle, constructed 
|}to automatically disengage itself from the boat 
ring as the boat strikes the water 
| FORESIGHT FOR SMALL ARMS.- 
BERTOUCH, Scarsdale Villas, Kensington, 
| London, England The invention relates to 
foresights for fire-arms of all kinds and the 
object is to the difficulty which the 
|}user of a rifle, pistol or like weapon often ex 
| periences in distinguishing the foresight 
cially when firing rapidly or under unfavorable 
conditions as regards sighting. 


St improvement 


use 


R. DE 


obviate 


espe 


APPARATUS FOR REGISTERING THE 
CONSUMPTION OF LIQUID FUEL.—R. F 
©. CHavvin and R. ARNoUX, 186 Rue Char 
pionnet, Paris, France The object of this 


invention is to provide a controlling apparatus 
for registering the quantity of liquid fuel con 


sumed by thermal motors, as for example the 
quantity of petrol (gasoline) consumed by an 
explosion engine, and under conditions which 
will render fraud impossible 

COIL PROTECTOR.—H. E. BaltLey, 64 
Lodge St., Albany, N. Y This invention re 


lates to refrigerators used for cooling beer anc 
other liquids immediately previous to dispe 


ing the same at a bar or the like. It provides 
a protector arranged to protect the coil in 
the refrigerator cabinet or casing against in 


jury when packing ice into the opening of the | 


coil and around the coil within the cabinet. | 

NURSING BOTTLE SUPPORT.—W H. | 
SaAuNDeERS, 507 W. 46th St.. Manhattan, N. Y 
N. Y This invention particularly relates to 
a means for supporting the bottle on the side 
of a child's crib or carriage, and an object 
is to dispose the bottle within reach of the 
child and a further object is to provide a 
support which may be readily removed from 
the crib or carriage 


Machines and Mechanical Devices, 


CAP FEEDING MECHANISM A. JoHN 
SON, 14 Dunham Place, Brooklyn, N. Y. This 
mechanism is especially adapted for use on 


bottle capping machines, and the principal ob 
ject of the invention is to provide a construc 
tion whereby the caps will be fed to the cap 
affixing in proper sequence and in 
correct position 


mechanism 


MACHINE FOR BENDING LUG STRAPS. 

G. F. Ivey, Hickory, N. C. This invention | 
provides for bending wooden lug straps for | 
picker sticks of weaving looms; and provides | 
a method of bending wooden strips to form 
lug straps to avoid splitting or marring the 
surface of the strips. | 


HEMMING ATTACHMENT FOR SEWING | 
MACHINES W. NICHOLSON, care of Eloesser, | 
Heynemann & Co., 77 Battery St., San Fran 
cisco, Cal. The purpose of the invention is to| 
provide a hemming attachment for sewing ma 
chines, arranged to permit of accurately pass 

| 
| 


ing the material through the scrool to insure 
the proper formation of the hem, even if the 
material is provided with cross seams or other 
thickened portions. 

VALVE.—J. J. MEYER, 
York, N. Y. This valve or ball cock ar 
ranged to insure an easy opening and closing 
of the valve, to present a different portion of | 
the of the valve disk for contact with 
the valve seat at each operation, and to insure 
long life to the valve, to prolong the 
period of repairing or rewashering thereof and | 
to prevent waste of water by leakage. | 


| 
| 
366 Lenox Ave., New| 


is 


surface 


also 


Designs, 

DESIGN FOR AN AUTOMOBILE LAMP 
A. E. Moopy, 254 W. 92d St., Manhattan, 
N. Y., N. Y¥. In this ornamental design for 
an automobile lamp, the upper and light re-| 
flecting part is of round construction, and is 
seated on a base from which tapers the con 


nection portion. 





Note.—Copies of any of these patents will 
be 


SCIENTIFIC | 


Swan 


PATENT ATTORNEYS 





OVER 65 YEARS’ 
EXPERIENCE 







TrRave Marks 
Desicns 
CopyricHts &c. 


INVENTORS are invited to communicate with 
Munn & Co.. 361 Broadway, New York, or 
625 F Street, Washington, D. C., in regard to 
{ patent protection for their Inventions, 
Trade-Marks and Copyrights registered. Design 
Patents and Foreign Patents secured. 

A Free Opinion as to the probable patentability 
of an invention will be readily given to any 


securing va 


nventor 


furnishing us with a model or sketch and a brief de 
scription of the device in question. All communications 
are strictly confidential. Our Hand-Book on Patents 
w e sent free on request 


it 





the Oldest agency tor securing patents; 
ed over sixty-five years ago. 










ured through us are described without 
n the Scientific American. 


MUNN & CO., 361 Broadway, New York 


Branch Office, 625 F St., Washington, D.C. 


to patentee 














Classified Advertisements 


Advertising in this column is 75 cents a line. No 
less than four nor more than 12lines accepted. Count 
seven words to the line. All orders must be accom- 
panied by a remittance. 





AGENTS WANTED 


AGENTS—Ask us about our snappy household 
specialty line that will clear you $50 to $80 week- 
ly American Aluminum Co., Division 1029, 
Lemont, Ills 


FREE SAMPLE goes with the first letter. 
thing new. Every firm wants it. Orders from $1.00 
to $100.00 Nice pleasant business. Big demand 
everywhere. Write for freesample. Metallic Mfg. 
Co., 438 N. Clark, Chicago. 


Some- 


BUSINESS OPPORTUNITIES 
RADIUM! A few dollars will get enough for 
many interesting experiments. A nice piece of 
Radium ore to make radiographs, 50 cts Radium 
Bank, Grand Junction, Colo 


PATENTS FOR SALE 


PATENT on improved tab!e caster. 
for carrying flasks arranged to normally conceal! 
the holders. Ingenious table novelty. For particu- 
lars address *‘Caster,"’ Box 773 New York City. 


PATENT on skirt marker for sale 


Provides 


A woman 


in a few minutes can mark her own skirt length 

and trimming with ease and accuracy Address 
Anderson, 267 51st St., Brooklyn. 
INSTRUCTION 

COURSES BY MAIL: Civil service, normal, 


academic 
ing 60-page 
scholarship,” 


business, law, real estate and engineer- 
bulletin free. For ‘‘special tuition 
apply Carnegie College, Rogers, O. 


MISCELLANEOUS 


MODEL AND FINE CLOCK TRAIN WORK. 
Estimates given. Work done by the hour or by 


contract. Waltham Clock Company, Waltham, 
Massachusetts. 
UNITARIAN LITERATURE SENT FREE 


articulars please com- 


upon request For full 
eagrave, No. 4 Catalpa 


municate with Mrs. C. P. 
Road, Providence, R. I. 


DAIRYMEN. Let us tell you how to keep 
your barn cleaner with less work—get more and 
better quality milk—-keep cows cleaner, healthier— 
yrevent disease James famous Sanitary Barn 
Faulpment fully described in our two free books. 
Write postal or letter request now James Mfg. 
Co., J70 Cane St., Ft. Atkinson, Wis. 


INQUIRY COLUMN 


Wanted the names and ad- 
balls with 


Inquiry No. 9288. 
dresses of concerns that can coat steel 
pure tin one-sixteenth of an inch thick. 

Inquiry No. 9289. Wanted substance melting at 
225° and hardening when cold without imparting 
any flavor to tobacco smoke and without emitting 
any oily or fatty vapor. 

Inquiry No. 9290. Wanted name and address of 
a manufacturer of a patented device which is suit- 
able for making up pay envelopes, namely, to fold 
up bills and insert them with minor coins in a pay 
envelope of the usual size. 

Inquiry No. 9291. Want to buy machinery for 


| manufacturing wooden tooth picks. 


Inquiry No. 9292. Wanted a gum that will 
stick labels to grape-fruit; 

Inquiry No. 9293. Wanted the names and ad- 
dresses of manufacturers of waterproof ciotn, also 
samples of such cloth 

Inquiry No. 9294. Wanted to buy glass balls 
14x14" in diameter. _ 


——_ 


for 


Christmas 


Is a superb gift to everyone and 
is appreciated because of its 













The 


usefulness. Always writes, ‘‘ladder 
never skips or blots. feed re- 
vents flooding, 


Can be carried 
in any position 
without 
leaking. 


the ‘‘screw down 
cap’’ prevents leak- 
ing. The‘14K Gold 
Iridium Pointed Pen” is 
the best gold pen made. 
At all stationers and jewelers, 
$2.50 and up. 





furnished by the ScrenTIFIC AMERICAN for 
ten cents each. Please state the name of the 
patentee, title of the invention, and date of 
this paper. 












MABIE TODD & CO. 
17 Maiden Lane,N.Y. 2095. State St., Chicago 
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€ For Christus so 
Give Everybody 


Parker Gift Pens 


—Leakless Pens 


AST year hundreds of people made up their 


4, Christmas lists with Parker Gift Pens for 
everyone 

Why don't you save the hurry and worry of 
Christmas shopping this year by taking your 


Christmas list and a Parker catalog now, 
and picking out appropriate pens for each 
person on the list? 

than handsome 


Parker Pens are more_ 
gifts. They are fine writers, and they 
never leak 

Why do ordinary fountain pens leak 


and smear your fingers? Because their 
feed tubes are straight. 


A straight feed tube always holds some 


ink drops—even when the pen is upright 
in your pocket 
There's heat in your pocket 98 de- 


grees of body heat. This warms the pen. 
And there's air in the pen barrel, just 
above the main ink. This air expands 
from the heat, pushes up into the feed 
tube to escape, and pushes the ink drops 
up and out around the writing end of the 
pen to smear your fingers when 
you remove pen-cap to write. But 


The Parker Feed Tube is Curved 
and touches the inside of pen- 
barrel. This touch causes Capil- 
liary Attraction That the 
force that makes a sponge take 
up drops of water, etc So, 
when you turn a Parker upright 
to go in your pocket, Capillary 
Attraction pulls back the ink drops 
that want to loiter in the Par- 
ker Lucky Curve feed. Thus the 
feed tube is free of ink when the 
heated air expands and climbs up. 
And thus the Parker never leaks 
tipped 
never 

Con- 


Parker 14k gold nibs, 
with hardest Iridium, 
scratch. Spear Head Ink 
troller regulates ink-flow and pre- 
vents blotting New Disappear- 
ing Clip hangs on to your pocket 
like a beggar but clears out of 
the way when you write 

Standard styles $2, $2.50, $3, 
$4, $5 and up, as per size and 
decoration. 


New Parker Jack Knife Safety Pen 
is leakless in any position—even on 
its head Fine for lady's purse 
$2.50, $3, $4, $5, and up 

Get your Christmas Parkers 
on trial. Dealer will refund, any 
time within ten days from pur- 
chase, if there's the least dissat- 
isfaction. If your dealer doesn't 
sell Parkers, we'll send you com- 
plete catalog, and you can order 
direct Parker Christmas Pens 
come in handsome gift bores. Set- 
tle Christmas shopping excite- . 
ment now No. 14 Ne. 42'6 
Order your Parker Gift Pens today 


No. 14 — Jack Knife 

PARKER PEN COMPANY Safety Pen, silver $5. 
85 Mill St. Janesville, Wisconsin &°! Plate $6 
New York Retail Store No. 42 1-2 — Gold 

Ul Park Row 





No 
. bands. S se 
Opposite Post Office tent 50 fee 





Tear com 
FOUNTAIN PEN 





EPICYCLIC TRAINS, which play an important 
part in toothed gearing, are ably described in Scientific 
American Supplement 1524. Price 10 cents. For 
sale by Munn & Co., Inc., and all newsdealers. 


Cleveland 
Grindstones 


You can sharpen it—anything—on a Cleve- 
land—the genuine Huron and Berea quarried 
stone— unequalled for uniform 
grit and hardness. Stones cut to 
any size, to suit any need, from 
the largest manufacturing plant 
to the man whosharpens his own 
tools. You can tell the genuine 
by the trade mark— 
on every stone. We 
illustrate one of our 
power stones which is yet 
light ranning enough to be 
operated by treadle. 

Note the strong, rigid con- 
straction. Very reasonably 
priced, like all Clevelands. 
If you don’t know a Cleve- 
land dealer, write us. 


The Cleveland Stone Co. 


642 Hickox Building 
Cleveland, 0. 


\ Use KEROSENE Engine Free! 


Amazing “‘DETROIT”’ Kerosene Engine 
shipped on 15 days’ FREE ial, proves 
safes 


«NEL 
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ever given on reliable farm engine; 
not, pay nothing. No waste, no evapo- 
ration, no explosion from coal oil. 
Gasoline Going Up! 

Gasoline is 9¢ to 15e higher than 
coal oil. Still going up. Two 
Pints of coal oil do work of three 
Pints gasoline. 


Amazing “DETROIT” 


—only engine running on coal oil 
Successfully, uses alcohol, gasoline 
and benzine, too. Starts without 
cranking. Only three moving parts § notcarbonize 
—no cams—no s; kets—no gears 
—no valves—the utmost in simplicity, power and strength, 
Mounted on skids, all sizes, 2 to 20h. p., in stock, ready to ship. 
Engine tested before crating. Comes all ready to run. Pumps, 
Saws, threshes, churns, separates milk, grinds feed, shells 
corn, runs home electric lighting plant. Prices (stripped), 
$29.50 up. Sent any place on 15 days’ Free Trial. Don’t buy 
&n engine till you investigate money-saving, power-saving 
troit."* Thousands in use. Costs only postal to find out. 
you are first in your neighborhood to write, you st 
al Extra-Low Int uctory price. Write 38 


DETROIT ENGINE WORKS, 127 Bellevue Ave., Detroit, Mich. 


. Cyl- 
inders can- 











A Mechanical Bill Counter 


(Concluded from page 508.) 
to which is attached a bell which rings 
whenever count is made. Should the 
current go through the paper for any 
reason—as sometimes happens in count- 
ing money fresh from the laundry which 
is still damp—the doors do not fly up and 
the bell refuses to ring, and the attendant 
jis thus warned that‘the bill is not count- 
ed. She then slips it through a second 
time, or she can lay it aside until dry, 
substituting a dry bill. It is because of 
this dampness of the bills that the money 
counting machine is installed in the laun- 
dry room, in order to give it the most 


a 


severe test possible. 

But the greatest feature of this ma- 
chine not yet told. If in a pile of 
nae there are, for instance, one dollar} 


| bills, five dollar bills and twenty dollar 





is 


bills, it is impossible to count them by 
“ruffing” the bills and “walking” the 
| fingers through the pile, dividing them 


into mentally counted sets of four or five 

—the way piles of bills of one denomina- 
| tion are counted by hand. Such a mixed 
| pile must be separated into its component 
kinds, a separate count then being made 
for each kind, involving count for 
| each kind, as well as a separating count. 

But with the Buckley counting machine, 
all this extra work is obviated. The girl 
tending the machine simply feeds all the 
“ones” in the one box, the “fives” in the 
five box, and the “twenties” in the twenty 
| box, and the machine counts each boxful | 
separately and prevents her from putting 
| more than a hundred bills in a pile with-| 
out a separator the hundreds. | 
Should there be ones, twos, fives, tens and | 
twenties in a pile, a with five} 
counters and five magazines will do in one} 
operation what the human counter must | 


one 





between 


machine 


do in six operations! 

The machine absolutely 
} operator of mental strain. 
}count the bills, merely feeds them into 
An expert is able to do this | 


relieves the 
She does oem 


| the machine. 
at an average speed of 5,000 bills an hour, | 
or 35,000 bills a day. A speed of 15,000} 
bills a day by mental counting con- | 
sidered highly expert work. To go faster | 
means liability to errors and great vera 
ness on the part of the operator. } 

With mixed piles of bills, the machine | 
will count in hundreds of thousands of | 
dollars where the human counting ma- 
chine will count in thousands, simply be- 
cause it can do at one operation what the 
human counter must do in several. 

Mr. Buckley is now at work on a money 
counting machine which will be auto- 
matically fed, so that one attendant can 
count bills to the amount of a hundred 
thousand a day, and perhaps more. This 
will be on the lines of the present ma- | 
chine with a pneumatic pick up and feed- | 
ing mechanism on somewhat the same 
idea as an automatic press feeding ma- 
chine is constructed. This machine has 
not yet been ecompletely worked out. 


1s 





A Great Lake “Passenger Steamer 


(Concluded from page 518.) 
and the cut-off in each cylinder has a 
range of from one fourth to three fourths 
of the stroke, adjustable from the start- 
ing platform. None of the cylinders are 
steam jacketed, but together with the two 
large tank receivers they are well insu- 
lated. The crank-shaft is 25 inches in 
diameter in the engine bearings, 27% 
inches in diameter at the outer bearings, 
and 71% feet long, from end to end. It 
weighs 103% tons. The connecting rods 
are 20 feet center ‘to center and 13% 
inches in diameter at the center of their 
length, and weighs 10 The 
piston rods 12 inches in diameter. 
The paddle-wheels are unusually strong 
and heavy and are designed to success- 
fully meet the severe ice conditions met 
with in the early part of the season. The 
centers are of cast ‘steel and the arms of 
forged iron, with the large gudgeon bosses 
forged on and bushed with lignum-vite. 
The wheels are 30 feet 3 inches in out- 
side diameter, each fitted with 11 curved 
steel buckets 14 feet 6 inches long by 5 


each tons. 


are 








feet wide and on the outer ends are sup- 
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Advertisement to Boys 


Wouldn’t you like to have a Genuine 
Westinghouse General Utility Motor 
for Christmas ? 


HIS motor is the real 

thing, any boy interest- 
ed in electricity will gain 
practical knowledge from 
running it. 

It is the whole power 
plant for the bright boy’s 
“shop.” It will run his lathe, 
his jig-saw, an emery wheel 
to grind his tools or the 
household knives. 

Ample power to run 
mother’s sewing machine, or 
a blower to make a forced 
draught in the furnace. 


Strong enough to run a 


Westinghouse Electric & Mfg. Company 
Dept. MJ, East Pittsburgh, Penna. 


dozen mechanical toys at 
once; or the working model 
you have made. 


Built upon the same 
principle as the big West- 
inghouse motors for factory 
use—it can’t get out of order 
and it will last long after you 
are grown up. 


Boys, if you want this 
motor, answer this ad and 
tell us your father’s name. 
We'll try to persuade him 
to get one for your Christ- 
mas. 


Write to 
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Feacts every Scientific 
advertiser should know 


What periodicals gained and lost cir- 
culation. 

Comparative gain and loss. Actual 
circulation figures year by year for 
each of fifteen leading publications, 
for four years. 

Amount of advertising carried month 
by month for the past four years by 
> lhe i# 

Gains and losses for 1911 compared 
with 1908. 

Number of consumers reached for 
one cent with the same sized adver- 
tisement by each of 24 national 
medi 


Allan C. Hoffman 
Advertising Director 


225 Fifth Avenue, New York 


gratis toany national ¢ 
advertiser 

agency sending 
this coupon 
request. 


And about Leslie’s— 

How many retailers in each line sub- 
scribe— 

How much circulation in public read- 
ing places— 

How much in homes— 

Each subscriber's occupation— 

Number of copies that go to each town 
—Newsstand distribution, etc. 


These Facts are in the 
Leslie Book of 
Facts— 


These books cost over 
$5.00 to prepare. 
One will be sent 


or y 












Please send me 
Leslie Book of Facts. 
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1 “ei 2 ported by a 14-ton steel truss. Sceam at 
. 0 . 160 pounds per square inch pressure is Th e t 
No- Rim o Cut ] res o— 10% Vversize supplied by six ey lindrical return tube i courage I if 
| boilers. The boilers are placed in two ee 
—— -—- ————— oo batteries of three each and are fired in a ° 
a fore-and-aft direction, the coal being S$ ristmas 
earried in three athwart-ship bunkers. 
t All th On the owners’ trial trip the run from > -@ 
H Ooo a e Fast Shoal to Long Point, a distance of y Iving a 
° 133% miles, was made in six hours and —_— ee 
| | d twenty minutes at an average speed of 
in er rea S 21.04 miles per hour. On this run, one of 
the safety valves blew off at 140 pounds, [% 
i ‘ ° ° e so it is fair to assume that under a full 
| Compare the following all-important points. soiih GN istiis Oh “eller ak das Oe 
Then you'll know the cogent reason why can maintain an average speed of well 
i] over 21 miles per hour. 
! Goodyear tires far outsell all others. 
Here is a double-thick tread—an These blocks widen out so they Wireless Telegraphy Without 
| nan ~ 
i] xtra tread, made of very tough rub- meet at the base. Thus the strain Sparks 
i | zed onto the regular is distributed over the fabric just as N wireless telegraphy, electric oscilla- 
| ! y, 
lj In that extra tread are these deep- With smooth-tread tires tions created in an arrangement of con ($100 or More) 
} cut, sharp-cut blocks. So deep and Have you found those features in ductors, or antennw, produce electric to your son, daughter or wife 
HI ‘ . : , cid? , - 
| so tough that they last for thousands any other non-skic waves of the same period or frequency : ' 
| al 
l of miles , in the surrounding ether, through which q Give a full paid Bond, 
i ; . oh onal ee Here they come in tires that can’t the waves move with the velocity of light, so that all he or she will 
i \ ountiess edges and angies face . . - : oy ane . : . > 
| every direction, and they grasp the "™-CUl—*res 10 per cent. over the 300,000 kilometers per second. This length have to do will be to clip 
| road surface with a bulldog grip rated size of the wave is obtained by dividing this the coupon and collect the 
i} _ Vires which save, in these two velocity by the frequency, so that a com- : : 
Wh Th L t ways, an average of 45 per cent mercial alternating pomnely of 50 cycles | | interest twice a your. 
| ey Las am anes : aces on eles ‘ : 
| y y Tires which so excel oe per second would generate aerial waves ¢ It will be an education 
Those are the reasons why these ae "Y cn a ae mage 6,000 kilometers in length. It would be in thrift—a habit worth 
wh treads last a mee ao them on yours necessary, however, to employ an an- cultivating. 
1 er ae es a yes oS oe tenna 600 kilometers long, as it has not 
| But the tires last, too, for the strain The Goodyear Tire Book——14th-year been found possible to construct an an- g A thoroughly-secured, 
; not centered on any small part of edition—tells all the tire facts that you Paget? ° ah SERN non-fluctuating Bond—an 
the fabric want to know. Ask us to mail it to you. tenna capable of emitting waves more : ; 
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the answers of business 
which put men right in 
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If you only knew! If you could only realize 
that this offer places within your reach the 
knowledge which will straighten out snarls 
in your business life, make the way plain. 
Here are 1497 real money methods, proved by 
thousands of businesses for every business 
man, big or small, steel man or grocer, man- 
ager or bookkeeper. Since the first edition, 
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many of the greatest business men living. 
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that we need price of this editionsonly on 
the raw aw eve A, rinting, binding and ship- 
ping—and the mere cost of telling you about them. We 
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printing, to reduce binding and shipping expenses—and 
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of these Business Man’s a at 60 Cents a vol- 
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business.experience which}oo9 out of 1000 persons could 
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The things which have cost men dearly in fortunes and 
careers are made oy rey in the brilliant pages of 
business secrets. success-struggles of mod- 
ern business, the failures as well as the monumental 
achievements, comes t to millions, as the 
answer to daily questions, doubts, ignorance—at a 
price which =. a approach the value of many a 
single paragra This is the greatest offer we 
can possibly Ae. for this decade. 
These books present 2,079 pages jammed fullof new 
ways of making money told by the Master Minds of 
Business. This set is a guide to the man in the private 
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which stands pre-eminent, the Magazine of Business, 
with 260 to 356 Pages in every issue and 750,000 reg- 
ular readers. Whether you own your own business or 
are employed—SystTEm will show you uy ways of sav- 
ing time and cutt out drudgery. It has helped 
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| velocity of propagation, the diminution 
lin frequency caused by the omission of 
the condenser and spark-gap can be com- 
pensated equally well by increasing the 
frequency of the alternator, the wave- 
length of the antenna, or both at once. 

The last mentioned expedient has been 
adopted by M. Béthenod, who has recent- 
ly devised a very successful system of 
wireless telegraphy without sparks. 

The antenna in sheet form suggested 
by Blondel in 1903 already makes it pos- 
sible to produce waves about ten times 
as long as one of its component wires. It 
has been learned, furthermore, that wave- 
lengths of 15 to 30 kilometers, or more, 
are most advantageous in respect to the 
reach of a wireless station. 

In 1905 Slaby attempted to increase 
the wave-length of the antenna by intro- 
ducing capacities and inductances, and 
made many experiments with antenne 
of the sinuous type, but he was unable 
to arrange his coils and condensers so as 
to produce the desired result. 

In 1908 H. E. Athearn of New York 
suggested the use of horizontal sheet an- 
tenne of the Blondel type, but with 
Slaby’s sinuous or zig-zag arrangement 
of wires. An antenna of this sort, how- 
ever, emits waves of several different 
lengths, which produce a confusion fatal 
to practical utility. 

Béthenod’s method of introducing in- 
ductances and capacities gives a wave- 
length about ten times greater than that 
of an ordinary sheet antenna carried by 
the same supports. The wave-length is 
proportional to the square root of the 
product of the inductance by the capacity. 
The difficulty of increasing the inductance 
and capacity of a system carried by given 
supports is caused by the formation of 
nodes at the added inductance coils, so 
that the wave-length corresponds to a 
part of the antenna instead of the whole, 
and consequently is not increased, but is 
diminished. 

Béthenod has discovered the law which 
permits the simultaneous introduction of 
inductances and capacities in such a man- 
ner that the wavelength is increased. 
Considerations affecting patents make it 
impossible at present to give drawings 
and calculations of the Béthenod an- 
tenna. 

As a practical example, however, it may 
be stated that an antenna having a wave- 
length of 60 kilometers would be less than 
1 kilometer long, and would require only 
6 or 8 supporting pylons if it were of 
the Béthenod type, while it would be at 
least 10 kilometers long and would re- 
quire 30 pylons if it were of the sheet 
form actually employed by the English 
Marconi Company and the German Tele- 
funken and Goldschmidt companies. For 
a wave-length of 6 kilometers the corre- 
sponding numbers of pylons would be 4 
and 10. 

In view of the facility with which these 
long-wave antennze can be constructed 
and the increased reach obtained by using 
long waves, it is evident that alternators 
of frequency greater than 10,000 are not 
required. A diphase alternator is prefer- 
able to a monophase machine. The only 
objection to the use of diphase alterna- 
tors, the necessity of employing two an- 
tenne, placed at right angles to each 
other, has been eliminated in the Béth- 
enod system by a device which reverses 
one phase before the current enters the 
antenna. 

The new system offers several advan- 
tages in addition to those of simplicity 
and economy. In ordinary wireless teleg- 
raphy the principal wave is attended by a 
train of waves of different lengths, which 
make accurate tuning impossible, but the 
sustained waves of the new system, abso- 
lutely uniform in length, permit vigor- 
ously precise tuning and close approxima- 
tion of stations without danger of inter- 
ference. By means of automatic trans- 
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aes all dates prior to and including 
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any; to this quotient (1), and the num- 
ber of the year (2), add the number of 
days up to and including the given date 
(3), (always counting 28 days in Febru 
ary; and for any date in January or 
February of a leap year, take, in adding, 
one less than the total number of days 
to the 


given date). From this sum of 


(1), (2), and (38), subtract a correction 
resulting number 
by seven. The remainder left will indi- 
cate the number of the day of the week— 
0 representing Sunday, 2 
Monday, ete. 
evenly divisible by four was 


Old Style.) 


Saturday, 1 
(Note that every year 
a leap year 


under the 


Date of Christ's 


ipril 3d, 33 | 


Crucifirion, 








1) ; 
Ss (1) 
3 (2) 
5 (5) 
134 
2 (correction) 
7)182 
IS + 6, or Friday 


Follow the above rule for all dates} 
after September 2d, 1752 (which are cal-| 
culated according to the New Style cal-| 


endar), except that instead of subtracting | 
a correction of two before dividing by | 
subtract a correction ob- 


seven as above, 


tained as follows Take the figures de- 
noting hundreds in the given year and 
divide difference be- 
tween the quotient thus obtained and the 


them by four; the 


said figures is the desired correction | 
Thus for 1905: 
4) 19 
4 19 t 15 
which is the correction for 1905. (Note 
that under the New Style century years 


as 1300, 1800, 1900, ete. are not leap 
years unless evenly divisible by 400, and 
this correction is to allow for those cen- 
tury years that are omitted as leap years 


-three of them in each 400 years 


July 4th, 1905. 


4 ) 1905 
476 (1) 
1905 (2) 
185 (3) 


2566 
15 (correction) 
7) 2551 


364 + 3, or Tuesday. 





calen- | 


remainder if there 1s| 


Wood-W orking (6: 
‘Machinery 


For ripping, cross-cutting, mi- 
tering, grooving, boring, scroll- 
sawing, edge moulding, mortis- 
ing; for working wood in any 
manner. Send for Catalog A. 


Seneca Falls Mfg. Company + 
695 Water Street, Seneca Falls, N. Y. 


are the result of 
ears of experience, 
00 es ; bastian Lathes 
it a on the 
ears. 


13, 14 AND 15 INCH SWING— CATALOG “PRE 
THE SEBASTIAN LATHE CO., 120 Culvert St., , Cincinnati, 0, 


This GRINDER 


Has no pumps, no valves. No piping 
required to supply it with water. Always 
ready for use. Simplest in con- 
struction, most efficient in opera- 
tion. Price will interest you. 


W. F. & Jno. Barnes Co. 


Established 1572. 


1999 Ruby St. Rockford, Ill. 


TH BEND Screw Cutting 9 to 18 inch ‘Swin x 
AT Straightor Gap Bed, Power, Foot « - ia 



















trie Motor Drive. Built in 30 sizes. The 
Practical Lathe. Free catalog giving 
price and description of entire line. 


SOUTH BEND MACHINE TOOL CO. 
421 Madison Street, South Bend, Ind., U.S. A. 


eee 
GROBET | 
SWISS FILES 


and other high-class 
Tools are shown in “*THE TOOL- 
MONGER"*’—its 375 pages, and will be 
mailed on receipt of 6 cents in stamps. 


MONTGOMERY & CO. 


105 Fulton Street New York City 7 








This ‘Red Devil’’ an 
Cutter No. 263 cuts perfect 

from 2 to ir ee 
glass. It's ia ONLY practical 
circular hand glass cutter made, 
It's a Red Devil If your dealer 
can’t furnish it, we will serid one 
prepaid for $1.25 


Smith & Hemenway Co. 
New York, N. Y. 





150 Chambers Street 





ENGINEERS’ TAPER, WIRE AND 
THICKNESS GA GAGE 

A set of gages pact 

engineers 






wire gage with 
4 io. k — 
ia. lon 


MOET, 


Send f w 274 
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Style to 


from Old Ne 
English- posters: 


made by 
countries in September, 1752, when eleven 
days were dropped from the calendar and | 
the 3d of that month passed as the 14th. 
Most dates previous to that time are 
given according to the Old Style, but some 


The change 


Style was 


important ones have been changed to the 


New Style. For instance, Washington 
was really born on February 11th, 1752, 


time. 

In Catholic countries the change was 
made in 1582 by direction of Pope Greg- 
ory XIII, when ten days were dropped 
from October and the 5th of that month 
passed as the 15th. Dates of events hap- 
pening in those countries between 1582 
and 1752 aré sometimes given according 
to the New Style, and in that case the 





LAW 





rule for the New Style would be used. 


~ DRILLING 


WEL MACHINES 


Over 70 sizes and styles, for drilling either deep or 
shallow wells ip any kind of svil or ruck. Mounted on 
wheels or on sills. With engines or horse powers. 
Strong, simple and durable. Any mechanic can operate 
them easily Send for catalog. 


WILLIAMS MS BROS.. Ithaca, N. Y. N. Y. 


Myers’ Wondertul dawing Awl 
@ sews leather, canvas, slioes—anything, heavy or light. Fi 
Complete repair ai in itself. Saves many trips to 
town. Mends harness, sadd wagon covers, blank- 
ets, buggy belts” etc, “t get out of order. 
Original and awl © ful 
to protect the thread. BIG MONEY FOR AGENTS. 
6274 Lexington Ave., Chicago, Ill. 








> WANTED. To manufacture META! 
- SPECIALTIES, 20 yea 
experience in making ey. Tools and Spe 


Machinery. Expert work mplete equipr 


NATIONAL STAMPING & ity TRIC WORKS 





Dept. 2, 412 So. Clinton Street, Chicago 
Models and pete Work 
INVENTIONS DEVELOPED 

SPECIAL MACHIN 


E. V. BAILLARD CO., 24 "Frankfort St., NY. Y. 


NOVELTIES & PATENTED TH 
MANUFACTURED BY CONTRACT. PUNCHING DIES 
WW STAMPING & TOOL WORKS, 









GSLO CLEVELANI 


"| Patented Articles and Metal | Specialties 
MANUFACTURED BY CONTRACT 
Stamping Dies, Metal Stampings and Screw Machine Work 


'H. CARSTENS MFG. CO., seEMICAGO 


TYPEWRITERS «x: 


Visible Writers or otherwise 

L.c. snres,  UNDERWOODS, OLIVERS, Ete. 
4 to 4 MFRS. I 

Shipped Anywhere for Free Trial or Rented, allowing Rent to Apply. 

Prices $15.00 Up foritisurned Catalog 10. Your opportunity. 

TYPEWRITER EMPORIUM (Est. 1892), 34-86 W. Lake St., CHICA 


STUDY High-Grade 
Instruction by 


Prepares for the bar. 
Three Courses: College, 
Post-Graduate and Business Law. Nineteenth 
year. Classes begin each month. Send for 
catalog giving rules for admission to the bar 
of the several states. 

Ch ty prveopentence Gehestef iow 
6 ie eaper Block, Chieage 
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THE 

BEST 
Christmas 

Present 











HARVARD 
CLASSICS 





A subscriber writes: ‘I never 
spent an equal sum from which we 
received greater pleasure, interest 
or instruction. We have taken the 
paper for twenty-five years without 
missing a single number.” 


The Youth's 
: Companion 


° a . ~ . 
A Christmas Gift For Fathers and Sons, Mothers and Daughters — a 
f Las : V | Christmas present which, given to one member of 
0 ting aliue the family, is shared by all, from youngest to oldest. 
[his year give your best friend 
a present that possesses usefu/ness as V T 
we as C1aATIN—- that In the years to ; M d f 
come will be lasting evidence of en an omen Oo 
real thoughtfulness 


e 
_ Sacha gt Dr Bods Fie Achievement 


ot Chis noble 





array of attractive volumes, holding will contribute to The Youth’s Companion in 1913 articles rich in useful knowl- 
within their covers the finest edge, inspiring to the imagination Among them will be 
thoughts of the men and women ; 
of all ages of history, will be a She Speen, 7 oe. ap 
ie Na a Ra ae Profits of Scientific Research, 
never failing Companion to instruct by President Maclaurin of the Mass. Inst. of Tech. 
and amuse How a Woman Learned to Fly, by Mrs. Maurice Hewlett 
The Five-Foot Shelf has been The Making of a Lawyer, by Governor Harmon of Ohio 
aptly described as ‘the world’s How Can We Know Ourselves? wrest - m 2B 4 
civilization on a bookshelf.’’ You . oy Sune See ty weg es 
le er The Making of a Seaman, by Admiral A. T. Mahan 
will find in it the underlying thought The Making of an Inventor by Hudson Maxim 
of great movements; the ideas that Learning to Read and Write, by President Hadley of Yale 
stand as the foundation stones of In the Potter's Hand, by Arnold Bennett 
politics, religion, science, literature The Panama Canal and the World, by Col. G. W. Goethals 
and human culture. It contains There will be some 40 other articles of 


the highest expressions of literary like freshness and interest. 


genius the world’s best stories, 
vivid and soul-stirring dramas, and : Se > ] d 250 
poems that inspire sal aah Stunning Yla Ss an 

The Five-Foot Shelf is different a 
from any other collection of books, Other Stories 


because the work is an organic 


whole, every part related to every other 
part, and not merely a string of vol- 


The titles below indicate that this is one of the strongest groups of serials ever 
offered to Companion readers 


s thr oe THE STEAM-SHOVEL MAN, by Ralph D. Paine 
umes thrown together. A Tale of the Panama Canal 
° ° ON MISERY GORE, by Holman F. Da 
A Splendid Gift For Any Young Man A Story of the Maine Logging-Camps.” r 
A more appropriate gift to any young man, or young woman, could THE WILDERNESS pay ga ey tl Bey by Dillon Wallace 
not be conceiv ed. It will not only be appreciated and admired, but will SARAH BREWSTER’S RELATIVES, : by Blia W. Peattie 
materially aid in moulding the recipient’s mind. A Home Story. 


THE COLONEL’'S EXPERIMENT, by Edith Delano 


Dr. Eliot’s F ive-F oot Shelf THE VISION, Pirsig by Gardner Hunting 


A Tale of Chicago Business Life 
The Harvard Classics HIS FATHER’S SON, by Arthur Stanwood Pier 
. a B : rey - : A Story of ‘‘St. Timothy’s.”’ 
We are now distributing a Popular Edition of the Five-foot Shelf at a . aii : ice ik 
. ate P ae 2 sa 4 <= / is 7 ‘ho 2.8 a. here wi xe 250 other stories—stories of strange adventure, of luck, of pluck, 
price so moderate that it is within everybody’s means. This edition is of immer. “Tho beat expert advier on. becthell, testedll, and ethan uatet. Guan 


printed from the same clear-cut plates that were used in printing the and sports—sprinting, hockey, fancy skating. A department for girls suggesting 
high-priced de luxe sets. profitable occupations, hints for dress, etc. For the family, receipts for dainty 


dishes, household devices, etc. 
Send the Coupon Right Now and You Will Be in Time for Xmas 


We have distributing stations in various parts of the country, which 


The Companion Window Transparency and Calendar 

















¢ k , ° “k | ar f “1 for 1913 will be given free to every new subscriber It is the most ex- 
Makes quick delivery possible. Request-for-Information Coupon quisite souvenir ever given to Companion readers—a Transparency to 

Mail us the ‘“‘BReauest-for-Informa- hang in the window or in front of a lamrt Through it the light shines 
ti 39 1 . i richly, as if it were stained glass, illuminating the design—a figure of 
ion coupon now, and a representativ e Autumn laden with fruits; and all around, wreathed in purple ciusters 
from our nearest office, in your locality, P. F. Collier & Son, Inc. Sci. Am.. 12-14 of grapes and green foliage, is the circle of the months 
will call to see vo and show y r 
te © see you, and show you a 416 W. 13th St, New York , : a egie! ‘ ies om 
olume of the set, to help you in de- IF YOU CUT OUT AND ENCLOSE THIS COUPON (or mention this publication) with 
Sding -and - you full sock gg Please send to me by mail, free of charge, $2.00 for a New Subscription to The Companion for 1913 we will send 
O prices and terms of payment. As 1s +s 
: ; ~~ I : the 64-page book describing the Harvard 1. All the Issues for the remaining weeks of 1912, 
soon as we receive the coupen we will . : - : . or 
mail to you, free of charge, a handsome 64-page Classics, Dr. Eliot’s Five- Foot Shelf of including the beautiful Holiday Numbers. 
booklet tibing the Five-Foot Shelf 2. The Companion Window Transparency and Cal- 


Books. endar for 1913—an extra copy going to every 


P F.Collier & Son, Inc. | one making a gift subscription. Ac Week 


Publisher of Good Books Name........ han Eyre ewe | > All the Issues for the 52 Weeks of 1913. 


New York Ne ; THE YOUTH’S COMPANION, BOSTON, MASS. 
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ALBERT A. HOPKINS 


compiler and Editor for Partl. Statistical Information 
For H el. Ete 


The editorial staff of the Screntiric AMERICAN re- 
fifteen thousand inquiries, covering 
no field human achievement 

eglected. The information 
readily found in 
In order to supply 
this knowledge in concrete and usable form, two of the 
Editors of the Screntiric AMERICAN have, with the 
assistance of trained statisticians, produced a re markabl 
Reference Book, containing over seventy-five thousand 
facts, and illustrated by one thousand engravings, for 
which the entire world has been scoured. Immense 
masses of government material have been digested with 
painstaking care with the collaboration of government 
officials of the highest rank, including cabinet officers, 


ose assisted by competent world-wide 


ceives annually over 
a wide range of topics 

or natural phenomena Is 
lon 9 for In many cases cannot be 


ext books Oo! works of reference. 


professors of 
reputation. 

The average business man would like to know the 
wireless rate for passing ships, how to compute his 
interest, or figure his discounts without trouble. The 
inventor wishes to know something of the patent laws 
fundamental principles which underlie them, 
as well as to have access to innumerable mechanical 
movements which will simplify his problem. Most peo- 
ple are curious about the weather, but how many can 
name the various clouds? We are all interested in the 


' 
and the 


PART I 
STATISTICAL INFORMATION 


CHAPTER I The Gatun Dam 


a , mn 2 ORT IMTS e Locks 
POPULATION AND SOCIAL STATISTICS. ae a 
Population ofthe U.8 Immigrants Slides 
Area and Material Industries Occupations of Aliens 
Sex, Race and Nativity Religions 
Urban and Kural Population Pensions — - 
Occupations Education. rELEGRAPHS 
Marriages, Divorces, Deaths 

Prepart at n of Messages 






CHAPTER ITI. 
FARMS, FOODS AND FORESTS 
Farms Fisheries 
b Px a action 
: ited States 


Land 
Te esraph ft ates 





WIRELESS 
Wireless Telegraphy. 


Wireless Maps 


Wireless Stations 


Lumber and Timber Statis 
Orchard Products tics 

CHAPTER III 
MINES AND QUARRIES 





Mineral Products Coal Mine Accidents 

Imports and E xporte Petroleun 

Pre 1 tion of Ir yn, etc Clay Products 

a d Sil Precious Stones Telephone Development 
Coal iP rodt ni tic ay Telephone Conversations 


Telephone Investment 


CHAPTER Wire Mileage 


pa4 A UNIQUE CHRISTMAS GIFT = *:. 


It contains 608 pages and 1000 illustrations, is substantially bound in cloth and the cover 
carries a special design printed in three colors 


SCIENTIFIC AMERICAN 


) REF ERENCE BOOK 


CHAPTER VIII. 
THE PANAMA CANAL. 


CHAPTER IX 
AND CABLES 


CHAPTER X 
TELEGRAPHY. 


CHAPTER XI The Earth 
TELEPHONE STATISTICS OF THE WORLD 
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Compiler and Editor for Part ll. Scientific Information 
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“Navy.” but how few know the internal workings behind 
the walls of steel? Those who are planning a trip will 
find apg rates and names of steamers, whether they 
are to go by the Atlantic, Pacific, or to Southern ports. 
Aviation, that wonderful and deadly new science, is here 
fully treated in a chapter, written by a world authority. 
Under railroads, we find such precise information as the 
pay of a Pullman porter, the average trip or price of 
fare, or the lantern signals of the conductor. The Panama 
Canal is described with the aid of interesting graphical 
comparisons. Competing high buildings are shown in 
scale. 

There are 
as full information as to the new 
with a “zone map,” making the rates clear, ocean dis- 
asters, ocean records, the chief fires in history, and the 
medals of honor of our Army and Navy. Owing to 
the printing of an edition of 10,000 copies, we are enabled 
to offer this book at a merely nominal price. The pur- 
chase of the book is the only adequate way to judge of 
its merits. An elaborate circular, showing specimens of 
illustrations, together with four full size sample pages, 
will be sent on request. The following table of contents 
is very much abbreviated, but still gives an excellent 
idea of the scope of the book, which must be seen to be 
appreciated. 


hundreds of other special features, such 
‘Parcels Post,” 


CHAPTER XVI 

AVIATION, 
Growth of Power Fliers 
American Flying Records. 
World's Flying Records 
Duration Records 


PART II. 
SCIENTIFIC INFORMATION 
CHAPTER I 
CHEMISTRY. 
Heat of Combustion. 


Table of Temperatures. 
Table of Specific Gravity. 


Evolution of Air Craft 
Growth of Passive Balloons 
Growth of P ter maga 
Growth of Passive Flie 


Break waters 

Panama Railroad 

Canal Statistics 
Distances from New York 


Night and Day Letters 

Submarine Cables 

Cable Messages 

Atomic. Weights 
Principal Elements 
Melting and Boiling Points 
Chemical Substances 


Wireless Rates 
Wireless Stations of the U.S 
Wireless Stations of Canada 


CHAPTER II 
ASTRONOMY AND TIME. 
The Northern Heavens. 
The Moon Night Skies 
The Sun The Southern Heavens. 
The Solar System Time 
Names of Stars Calendar for 260 Years. 
CHAPTER Ill 
METEOROLOGY. 


Earnings, Telephone and 
Telegraph 

Traffic: Mail, Telegraph 
and Telephone 


MANUFACTURES ae 

Manufacturesin 0.8 Clay and Stone CHAPTER XII Pressure and Height of Atmo- Clouds. 
Occupations Leather Industry POST OFFICE AFFAIRS. sphere. _ : Mean Temperature 
Engines and Power Paper and Pulp 7 Meteorological Elements and Lowest, Highest and Normal 
Food Products Chemicals Postal Service of the World Money Order System Instruments. Temperature 
Textiles Electrical Industry Rural Delivery Registered Mail. Distribution of Temperature Normal Monthly and Annu- 
fron and Steel Minor Lndustries Domestic Mail Matter Rates of Postage, Foreign Atmospheric Electricity al Precipitation 
Transportation Rates of Postage Parcels Post Weather Signals. 

CHAPTER V CHAPTER XIII CHAPTER IV. 

COMMERCE PATENTS, TRADE-MARKS AND COPYRIGHTS. MACHINE ELEMENTS AND MECHANICAL 
Commercial Statistics Insurance Information Regarding Pat- Patent Laws MOVEMENTS. 


Exports and Imports Conflagrations of the World 
Principal Ports Currency of Countries I 
Monetary Systems 
Failures in the United States interest Tables 

CHAPTER VI 

MERCHANT MARINE 
Merchant Marine of the U.S Rates from Pacific Ports 

Rates to West Indies 
Steamship Records 
Marine Disasters. 
Rigs of V essels 

CHAPTER VII 

RAILROADS 
Railways of the World Railroad Accidents 
Express Companies 
Pullman Company. 
Street Railways 
Railways of Canada. 


ents 

S. Patent System. 
Court Decisions 
American Inventors 


CHAPTER 
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Armies of the World. 
United States Army 
Reguiar Army and Militia 
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Transatlantic St« en Lines 
Rates from Canada 
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War Ship Tonnage 
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Naval Ordnance 
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Railway Progress 
Railway Mileage 
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CHAPTER XV. 
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Send for large prospectus and specimen pages 


Levers and Pulleys. Cams. 
Inclined Plane Governors. 
Gears, Clutches, Couplings Springs. 
Ratchet Movements Escapements. 
CHAPTER V. 
GEOMETRICAL CONSTRUCTIONS. 


Geometrical Figures bolas, Parabolas, Ellipses, 
Lines and Angles Cycloids, etc. 
Tangents Formulas for the Circle. 
Pentagons, Heptagons, Hyper- 
CHAPTER VI. 

WEIGHTS AND MEASURES. 
Ships Under Construction Weightsand Measures 
Marine Corps Time 
Naval Academy Decimal System 
Submarine Disasters. Weights of Bushel. 

Temperature. 
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